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Lhe } ; A , ‘ ; ; ; ra i “ar f " 

and in sim lerms he world s progress in screntifi 
v0 a i Naus ile emeut lt seeks to 

prese. his " mation in rm so readab and 

reaaduy understood, as tos wrih and emphasize the 

inhere? ‘ m na nation of sclen 


in Imminent Railroad Danger 
T! ire ustomed to Spe ik of the 
f perfection of the track 


our leading railroads that the 


so much ace 
ind equipment ot 
occurrence 
of such a disaster as happened last week at Bridge 


Washington « 


port to th spress fills us with dismay 


nd raises a very grave doubt as to whether we 


have even vet discovered how to make the modern 


high-speed train a perfectly safe means of travel 


Broad! 
failure of cither the 


railroad accidents are due to 


l 
Speaking 


physic il or the human element 


the roadbed and rolling stock or the operating 
omy loves Ihe Bridge port 
he statement given out by the officials of the 


to the 


iwccident, according to 


ro id, 


was duc tmmediately failure of the engineer 


in charge of the train; remotely, however, it must 
be regarded as due to track conditions, which, had 
they been other than they were, would have pre 
vented the accident in spite of the carelessness of 
the employe 

The line of the New Haven Railroad at the scene 


iccident is a tour-track road. the outer tracks 


rf the 


of which ire nainly reserved tor local or sub 


irban service ind the two inside tracks for « xpress 


service At the stations the express trains, unless 
express platforms are provided, make use of the 
local pl itforms, crossing over for this purpose trom 
the express to the local tracks at a point some dis 
tance back from the station It is customary for 
the expresses to slow down on approaching the 


seems that, in the 
case New Haven 
call for a reduction of speed to fifteen miles an hour 
Ihe stated that the 


ran the switch at a 


ind it 


rules of the 


cross-over, 


switch of the 


in question the road 


officials of the road have engineer 


his heav: express train over 


speed that was nearly sixty miles an hour. 
Now, at any is this, the 


such speed inertia of 


the engine was too great tor the flanges of the 
wheels to do their work effectively in holding th 
train on the track It “mounted” the rails and 


plunged down the embankment, with the result that 
ome fourteen people were killed and half a hundred 


wounded 


Unguestionably, in this day of high-class track 
ind rolling stock, the most prolific source of acci 


lents on railroads is the failure of the human ele 


ment. For seme reason which will never be ex 
plained. since the man is dead, the engineer either 
failed to ebserve or to obey both the signals and 
the speed regulation It was hot weather and he 
had gone thr ugh r te iv\ d iV s work possibly he 


of physical weariness which caused 


Whatever the explana 


was in a state 
i temporary mental lapse. 


the fact that we have here one 


remains more 
ittributable to human failure; and 
pre sents itself, . Would it 


tion 
rd disaster 


railre 


the question mmediately 


not be possible to arrange this matter of cross 
overs or turn-outs for fast trains, so that the safety 
of the train would be automatically taken care of, 


ind not be left dependent on the mental and physical 


ondition of the engineer? 


The answer to this question 1s that it would b 
itirely possible n the great majority of cases, to 
nstruct thes ross-overs that even if regula 


SCIENTIFIC AMERICAN 


July 22, 





} 
tions is to slow were overlooked or dis 


running 
obe ved, im express train would run through from one 


rack to the other without any serious risk of derail 


vent. This could be done by making the cross-over 
extend over a greater distance, measured along the 
xis of the roadbed, and making the angle of tie 
frogs, switches, et is small as is compatible with 
structural requirements. It would be entirely pos 
ible to lav out the track with switches and curves 


that if a heavy express train disobeved its 
wed at the 


1 speed of 60 miles an hour, 


orders (sav for a 30-mile s cross-over 


ind swept over it at 


it could do so without in risk of derailment. 


understand that 


grave 


Now we at least one of our lead 
idopted this plan. Its 
ind the length of the 
switches is so that the 


he other, 


lig railroads has alre id 


CTOSS-OVEOTS ire so gradual 


cross-over between great, 
trains are swung from one track to t even 


when thev are inning at high speed, it the will of 


ind 


ipon thre 


the signal man, without the imposition of any 
engineer. These are the 


this 


speed reduction 
ide il 


eliminates entirely 


conditions; for construction of character 
i risk of operation, whose mag 
nitude is only appreciated in the presence of such 
i frightful disaster as that which recently occurred 
near Bridge port. 

We commend this most important subject to the 
joint consideration of the Interstate Railroad Com 
mission, and of the maintenance of way engineers of 


Ihe 


More 


our railroads lengthening out of cross-overs 


would be one step in the elimination of the 


element as a for acci 
the retore it 
has brought about 


block 


for the 


human predisposing caus¢ 


dents, and would be consistent witn 


the policy which the introduction 
ot the 


safety 


iutomatic signal svstem and similar 


ippliances protection of life in rail- 


road travel 


Causes of Aviation Accidents 
CCORDING to the 
Bouttieaux, 
report 


conclusions of Lieut.-Col. 
who has just prepared a care ful 
the principal causes of serious 
may be divided four 
respectively to faults of 
mistakes of the pilot, state of the 
either to the fault of the 
of a variety of special or ill-determined factors. 
l p to the first of the 


>| fat il aceide nts, costing the 


upon 


iviation accidents, these into 


due construction, 


‘ | Isses, 
weather, and 


finally, public or to one 


present vear, there is a 


record of lives ot St 


persons. Of these, twice as many took place in 
1910 as in 1909; but if we take inte account the 
fact that the number of aviators had been quin 
tupled, the proportion descends to +40 per cent of 


the previous vear Seventeen of these recidents 


were due to bad construction, 2 to itmosplhie ric per 


turbations. 9 to faults of the pilot, ind 3 to other 


causes. 
The classification of sim ple accidents, i. e., those 


without tragic results, gives in the above-mentioned 


classes the figures 26, 27, 33, and 31. Hence, in 
the total, 29 
putable to the 


of the machines. 


per cent of these accidents are im- 


construction and 27 to the piloting 


The following summary of the accidents per year 


is illuminating: First, impertect construction was 


responsible for 14 accidents, 1 of which was fatal, 
in 1909, and in 1910, 16 of which 


for 29 accidents, 


were fatal. Second, errors of pilot caused 21 acci- 
dents (1 fatal) in 1909, and 21 accidents in 1910, 
of which 8 were fatal. Third, atmospheric dis- 
turbances caused 4 accidents (none fatal) in 1909, 


ind 25 (2 fatal) in 1910. 


spectators or aviators and other special or ill-deter- 


Fourth, imprudences of 


mined causes were responsible for 8 accidents (1 
fatal), in 1909, and for 26 accidents in 1910, of 
which 2 were fatal. The total number of accidents 
in 1909 was +7, and in 1910 there were 101 acci 


dents. 

The increase of accidents due to atmospheric con- 
ditions is explained largely by the fact that in 1909 
aviators dared not risk their lives in all sorts of 
weather, as they began to do later, while the greatly 
increased number of aviation meets had as a corol- 
lary an in the 


class 4, caused by faults of spectators or collisions 


increase number of accidents of 
in a restricted landing place. 

Faults of construction may be divided into those 
may be ascribed to the the 
and those due to imperfect execution of 
1 plan theoretically The 
the first to the second is as 2 to 43, which does honor 


which principle of 
machine, 
perfect. proportion of 
to the conception of the aeroplane. 

Among accidents of construction, those involving 
the wings amount to 18, and thev frequently were 
due to a rupture at the line of union with the fusel- 
The results are 
cases fatal, and 


in monoplanes. 
terrible, with 11 


ige,. ¢ specially 


mong the most 


the others 
motor or controls 


were 


in 5 of which it was of metal. 


of which 9 


entere d 


Errors of pilotage brought about 42 accidents, 
were fatal. Among these. f iultv turns 

into 24, of which 3 were fatal, while the 

r ot landing occasioned Ss, ol which 5 were 


TLVLtanihe 
fatal. 
Too sudden an ascent, causing a loss of sustaining 


power to the machine, 


cient 


| fatality. 


Ot 


from 


resulting air 
There is nothing to show whether biplane or mono- 


plane 
fell 


itv; the percentage was about the same. 

How 
The author of the report advises, in the first place, 
the use by pilots of helmets, belts, and other safety 
devices in the . 
efficacious in cases of moderate fall. 
he recomime nds shock absorbe rs and espe cially a 
lightly-constructed prow, the 
would serve 
be desirable that special experiments should be made 


with 
upon 


expe nded, just as in every electric circuit a fuse is 
introduced at some point where will be localized the 


effects of a chance excess of voltage. 


As 


too 


Dangers from faulty construction may be min- 
imized by demanding a certificate of navigability 
and enforcing certain requirements of construction 


with 


strengthening of the 

For the pilot the addition of automatic stabilizing 
appar 
practical and efficacious, which is at present only a 


hope ° 


cating loss of speed, exaggerated incidence, lateral 


ively, 


lice st 


impossible ° 


knowledge 


to the 


moment at least, to the circumstance of their, major- 


reference to the 


few to be 


reference to the 


atus 


sliding toward the center in turning, ete. 


Those 


in number, of 


very serious. ascribable to the 


which 5 
fatal. The propeller entered into 6 accidents 
> 


‘ 


were |! 


n consequence of the insuff- 


power of the motor, caused 9 accidents, with 


reciprocal injuries between aviators, 5 resulted 


too close a proximity of and the 


p issage 
“wash.” 
is the 


more subject to accidents. for if more 


share of the former, that is due, for the 


may these causes of accident be overcome? 


will be 


For machines 


shape of garments, which 


which 
It would, in fact, 


breaking of 


shock. 


to deaden the 


localization of a weak point 
effect of a shock would be 


which the initial 


for parachutes, their tests have thus far been 


commented upon. 


choice of materials and the 


controls. 


would be desirable; but these must be 





Equally useful would be instruments indi- 








The education of the pilot, improving progress- 
on his part, will tend to eliminate risks of j 
aviation, while greater difficulty in obtaining a pilot's 4 
will, to some extent, limit accidents te the 
period of apprenticeship. Castalties due to meteoro- 
logical conditions are more difficult to avoid. if not 
The best remedy would be a deeper 
of meteorology and topography, and the 
making of appropriate topographical maps will con- 
to this end. The education of crowds, as . 


tribute 
well as fewer aviation meets, 


will diminish the risks 


occasioned by them. 


The conclusions of the report are 
aging. 


dents, 


great 
of the 
of the 
era 


Ss 


very encour- 

Bouttieaux proves that the increase of acei- 
so alarming at the first view. arises from the 
progress made by aviation, and this in spite 
indisputably rudimentary character of s¢ veral 
machines. The improvement of these, whose 


just dawning, wil! render them steadily safer 


and more manageabl«, till a reasonable degree of 


safe tv 


is assured. 


The Albedo of Clouds 
HE albedo of wide 


limits, but was formerly assumed to average 
0.75; i. e., the upper surface of the 


clouds varies between 


about 


clouds was supposed to reflect about 75 per cent of 


the incident sunlight. 
is 0.70; of new-fallen snow 0.78. 


The albedo of white paper 
The first attempts 


to measure accurately the albedo of a layer of clouds 
seen beneath an observer posted on the top of a 
mountain were those made by Abbot and Fowle on 
Mount Wilson in 1906, and gave an average of 0.65, 
but this result was later found to be doubtful, ow- 


ing to errors in reduction. 


Within the past few 


months this problem, which has such important bear- 
ings upon the physics of the earth’s atmosphere, has 
been taken up in Germany by Messrs. Stuchtey and 
Wegener, who made numerous measurements with 
a specially constructed albedometer in the course of 


several 


balloon voyages. They found the follow- 


ing values, which have, been corrected by eliminating 
the general radiation of the sky, and refer only to 


the proportion of direct sunlight reflected: 


Lower 


stratus clouds, 0.54; higher stratus, 0.76; cumulus, 


0.67. 


They also measured the albedo of the earth’s 


surface as seen from altitudes between 600 and 
1,650 meters. The albedo of open fields was found 


to average 0.15; of woods, 0.06. 
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The Winning of the International Aviation Trophy 


How Weymann Upheld Our Colors Single-handed and Won the World’s Greatest Speed Event 


HE third international aeroplane race for the Ben- 
1 nett trophy was held at the Isle of Sheppey, East- 
surch, Engiand, on July 1st, and for the second time 
although she had but 


t 


America came out victorious, 


ber of trial flights were made on 


Friday, June 29th and 30th, by 


Thursday and 
Weymann, Nieuport, 
both the 
monoplane was 


and one or two other members of 
The 


English 


and French teams Nieuport 





Gustave Hamel, the English aviator, was the first to 
start, which he did at 3 P. M. It was thought that 
he would do well, as he had made an excellent showing 


in the morning while practising. Instead, he banked 





one representative against the three each of France booked as the winner, and it was thought that Wey- too much on making the turn on his first round oi 
and England. After attempting to gei the course and his machine slid side 
the Wrights and Glenn H. Curtiss to r “3 | ways to the ground, and was smashed to 
represent America this year in the race, pieces. The aviator luckily escaped 
the Aero Club officials finally secured | = ; without any serious injuries. Shortly 
Charles T. Weymann, the young aviator a # after Hamel’s accident, Weymann 
who has made a name for himself mn started in his Nieupert monoplane. H 
in aviation abroad, to endeavor to bring rose to the height of 100 yards or so, 
back the cup to America. It was first , which elevation he maintained through- 
won in 1909 by Glenn Curtiss, who went out the entire twenty-five circuits of 


to France with his own machine and 


beat Blériot with his fast monoplane. 
Last October, at Beimont Park, Gra- 
hame-White won the race on account of 
an accident to L blanc, Blériot’s chief 


pilot. The Eng iman won on a Blériot 


monoplane, as there was no rule requir- 

















Ogilvie rounding the pylon on his 
baby Wright racer. 
Note the sharp angle at which the aviator is as 


This is to allow for dropping of the 
machine in making a turn, 





the course. He 
circuits (30 


covered the first five 
kilometers) in 14:00 2/5 
was the first Frenchman to 
He flew fairly well in his low- 
powered Nieuport, but alighted after 
completing ten laps, and did not finish 
the race 

As Gilmour withdrew, England's only 


Chevalier 
start. 








machine 


Leblanc doing 75 miles an hour on 
the straightaway. 


Note the narrow wings and the finely tapering 
lines of the body of his high-powered 


remaining representative was Ogilvie, 
who flew his baby Wright in excel 
lent fashion, though he was unab'‘e 
to make anything like the speed 


of the Nieuport or Blériot monoplane 
Nieuport covered the first five circuits 


in 14:46, whereas Ogilvie required 21:45 





ing the machine to be built in the coun- 

try which it represented. The Nieuport 
monoplane, during the past six months, 

has proved itself to be one of the fastest 

and one of e most efficient aero- 
planes; and as there was no rule for 
bidding it, Mr. Weymann decided to use séhane 
one of these iachines, which he has 

flown consid ibly of lat He was r 
obliged to abandon the Paris-London- | 
Paris circuit race, in which he was 
among the leaders, at Utrecht, in order 
to fly in the ip race; but the result 
of the race amply justified him in doing 
this 

For the pa eight or nine months 


M. Blériot has been experimenting upon 
speed machines Several months ago 
we gave inf ation about his latest 
lich had a peculiar 
fitted with a 
powerful mo Blériot experimented 
140-horse-power 14- 


Gnome motor, and it was thought that 


= 


speed monoplane 


shape of wir and as 


with a ylinder 





the machine for the race would be 
equipped with one of these engines, as 
well as with t iliar shape of wing 
with flexible rear edge vith which he 
had had his greatest success. When M 








to fly the same distance (18 miles). Le 
blane was the last to ascend. He cov 
ered the first circuit in practically the 
same time as Nieuport, and at the 
end of ten laps, which he covered. in 
29:29 4/5, he was only four seconds ahead 
He was still ahead of his compatriot at 
the end of fifteen laps, and although 
he succeeded in the end in beating 
the latter by 
beat 
onds. 


57 seconds, he failed to 


Weymann by 2 minutes 24 


The time of the winner in the race 
was one hour, eleven minutes, thirty-six 
and one-fifth seconds, which corresponds 


to an average speed of 78.1 miles an 
hour. Leblanc was second in 1:13:40 1/5 
—an average speed of 75.91 miles an 
hour. The third place went to Nieu 


(74.94 
Ogilvie, in 


port in 1:14:373/5 miles an 


hour), and fourth to 











Leblanc appeared at Eastchurch with a 1:49:102/5 (51.22 miles an _ hour) 
machine having wings of only one meter Weymann, the winner of the race, rounding the pylon at 80 miles an hour. Chevalier’s time for his ten laps : 
width and a total spread of nine meters, he fusiform shape of the body (which is entirely covered with cloth) is well shown in this picture, It 37:371/5. This corresponds to an aver- 


or, in other words, nine square meters 


(96.876 square feet) surface, and fitted 


is to this form that the greatly diminished hcad-resistance is largely due, 


age speed of 59.3 miles an hour, which 
is very good, considering the low power 





with a 100-horse-power Gnome motor 


only, he sprang a surprise upon aviation 


} 


enthusiasts, who doubted whether he 
could win the race with such a diminu- 


tive machine, equipped with no more 
powerful motor than | last year. 


used 


The Nieuport monoplanes, however, had 
only 70-horse-power motors, and consid 
erably larger wings One of them, 
driven by Chevalier (who was the third 


Man on the French team), had only a 
0-horse-powe r Ni Nieu- 
port himself rove a 70-herse-power 
Gnome-engined mai 
Charles T. Wy 


iport motor 


line, as did also 
vVmann 


The English team was made up of 


G. Hamel on a 100-horse power Blériot, 
Which was practically a duplicate of 
Leblane’s; Ale Ogilvie, on a_ baby 
Wright fitted a 50-horse-power N. 





E. C. two-cycle motor; and Graham Gil- 





of his machine. 

The winning of the race by America 
should serve to stimulate 
this country greatly, especially since 
next year the rules will probably be 
changed so that the machine and pilot 
must both be the production of the 
country which they represent 


aviation in 


As speed 
is the desideratum of the racing aero 
plane, and the thing for 


olf 


ievi 


which 
exists, we 
can develop the speediest, and at the 
same time the safest, flying machines 
they will again cause Americato lead the 
world in aviation, just as she did at 
the start. 


South Sea Swells 
remember with what fre- 


W E all 
quency in the old narratives of 


experiences in the South Seas reference 








mour, on a Br | monoplane As re- 
Serves, England had Messrs. J. Radley, 
J. Valentine. and O. C. Morrison. M1 
Radley flew in t! Bennett race last 
year, as did also Mr. Ogilvie. The latter 


completed the ra 


biplane, and se: 


ar on a Wright 
ired third place. This year he used 


an Enelj , , 

. English-built W: ght machine constructed under 
@ supervision of Wi'bur Wright, and fitted with a 

four-cylinder ws P 
ireylinder V-t) two-cycle motor, recently illus- 


trated in our columns 
The reserve members of the French team consisted 
S Aubrun, who flies monoplane; 
My = the Mo Gibert, with his 
oe a Fret hand at the time 
sang monoplanes, three 

and one R. E. P. A num- 


a Deperdussin 
pilot; and 
nen had on 
four « 1 


Nieuport 
Blériots, two Deperd 


sins, 


Wreck of Hamel’s Bieriot. 


The 14-cylinder, 100-horse-power Gnome motor is clearly seen, 


The aviator escaped uninjured. 


used on this racing monoplane 
SCENES AT THE GREAT RACE. 


chance July ist dawned 
there was considerable 


The race 


mann stood an excellent 
clear and pleasant, although 
in the morning and early afternoon. 
was scheduled to start eight hours before sundown, 
but the flying did not begin until about 3 P. M., at 
which time the wind was blowing at less than twenty 
miles an hour. The course was six kilometers (3.72 
miles) in circumference, and was over level, smooth 
ground. Its only disadvantage was its proximity to 
the sea, which, of course, was responsible for the 
rather stiff breeze that blew some of the time 


wind 


as is also the specially tapered fuselage 


is made to the heavy swells of the ocean, 
which impressed the navigators with the 
idea of their remoteness from land 

The great size of the sea waves in 


high Southern latitudes has been ex- 

plained by the fact that south of the 
Cape of Good Hope and Cape Horn there 
neither windward nor leeward shore, and the 


wind in all longitudes is westerly 


a west 


prevailing 
Thus when wind springs up it 
westerly swell, the effect of a 
The new-born wind increases the steepne 


finds a long 


previous wind, stil! 
running 
of this swe!l, and so 
whick sometimes attain a length of 
crest to crest. The average 
waves in feet is about half the 
in miles per hour. 


forms majestic storm wavs 


1,200 feet from 
height attained by sea 


velocity of the wind 
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The Beacon Hill Tunnel 


How a Half-mile of the Boston Subway Was Built in Tunnel 


ryy iii st recent underground constru 
i i the Boston district for the use 
va iff he tunnel through 

sen H is now nearing comple 
I i wh a little less than 

i i ir gth, does not follow the 
ee nes, but runs through the middle ol 
I ‘ Hill in a general northwesterly and 
h t lir tion onnecting at its 

id with an elevated struc 

Cambridge bridg 

Cha River, and at its south 

t a sta 

Common t n 

Pat ition of the Tremont Street 
Wa The bottom of the tunnel, at the 
ibout one hundred feet be 
w t to] f the hill This tunnel forms 
Bo n d of the new subway lines con- 

iz Harvard Square, Cambridge, with 


on of Boston 


Beacon Hill presumably a glacial forma 
n nd ymposed in general of a very 
xture of blue and yellow clay and 

th numerous small stones 

ind a fe irge boulders Irregular streaks 
i, some containing wate! 
were frequent encountered during the prog 
erious difficulty re 
ground-water, and 
hardness of the 


essary to do any of 


S ‘ ne vit the 
rk i ympressed air, although there 
contract for the 
vork f 1g so in case of necessity At 
it sixty-five or seventy feet 

ome worn fragments ol 
d imbedded in the hard 

Che al method of tunneling adopted 
means of a roof-shield 
which juite similar in character to the 


h Ss use the tunnels already con- 


ucted in this vicinity The Tremont 

ginal subway, the 

ist Boston tunn and e Dana Hill tunnel 
ve Cambridge subway 

This ro hield essentially a semi-circu 

sixty-five 


ar 8 fram weighing about 


jiameter of which is equal to th: 


ts ith of the tunnel, which is thirty 
four ir es Its function is to sup 
wt the earth above the roof of the tunnel 
! e the permanent concrete 
a h is being built below 

r first operation in this method of tun 
ieling is to dig two small pilot-tunnels- 
r so-called side-wa drifts These drifts 


it nine feet square, the roof and sides 


wing timbered, and they are located at the 
corne! of the tunnel se 


outside 


n As fast as they are excavated, the 
lower part of he concrete side wall of th 
nn s built in them. They are kept from 
ne i and fifty to two hundred feet 
idta shield, so that the con 
reie walls will have sufficient time to 
harden befo the weight of the shield comes 
"I ne The hield, which rests on cast 


yushed along on top of thes 


side-walls by means of hydrauli 


A 
rt ssive operations are as follows 
1 s excavated for two and one-half 
thead of the shield, which is then 
! urd through this distance by) 
the vdraulic jacks before men 
da 4 section of the concrete arch two 
! :if feet long is then built under 
ng steel plates at the rear of 
! The sof oncrete is placed on 
emp nters or supports, which 
A em d af t has become sufficiently 
stror The over! plates at the rear 
‘ iield are about one and a quart 
inches thick, and w! the hield is shoved 
forware t leave ur in! i vace of that 
between the coners h and the 
art | space is filled as scon as prac 
’ t n ’ 1 oe 
t yr} the operat ! nf ¢ vat 


By G. D. Emerson 

















View of steel centers and shield from upper working deck. 














Beacon Hill tunnel looking west toward the twin arches. 














Rear view of lower part of shield, showing temporary 
steel centering behind it. 

















The 65-ton roof-shield used in excavating the tunnel served to hold the 
earth above roof in place while the permanent concrete arch 
was being built below it. 


ahead and putting in concrete at the rear 
of the shield are carried on simultaneously, 
This cycle, which takes about five or giy 
hours, is repeated continuously 

A rear view of the lower part of the 
shield in actual operation, and showing some 
of the temporary steel centering immediately 
herewith. The upper 
working condition is 
As fast 


is completed, and the 


behind it, is shown 
half of the shield in 
also illustrated. as the excavation 
concrete arch is ip 
place, the concrete bottom is put in. 

All machinery for operating the shield 
and hauling the working-cars in the tunne} 
is run by furnished by a 
compressor plant located near the mouth of 
the tunnel. As stated above, the shield is 
by hydraulic jacks, of which 
fourteen, equally around 
These jacks 
have plungers eight inches in diameter and 
work under a maximum 
thousand pounds to the square inch, which 


compressed air 


shoved ahead 
there are spaced 


the circumference of the shield 
pressure of four 
maximum 


one hundred tons for each jack, 
four 


gives a pushing force of nearly 
or about 
for the 
The jack-cylinders are bolted 
frame-work of the _ shield and 
of cast: 
imbedded in the con 
The water 


one thousand hundred tons 
whole shield 
to the 
the plungers push against lines 
iron rods which are 
under pressure, for 


furnished by two 


crete arch 
operating the jacks, is 
pumps which are run by compressed air. 

Economy in this kind of construction de 
pends to a large extent upon systematizing 
and specializing the Thus, several 
different gangs of men do the excavating in 
the pilot shield plat- 
forms, others put in the concrete walls in 
the pilot tunnels and the concrete arches 
at the back of the shield, and still others 
taking down the 
handle the 
cars which bring in fresh concrete and take 
out the excavated earth, et¢ Each of the 
different operations is repeated continuously 
systematizing the labor 
Most of the work 
was carried on by two ten-hour shifts per 
day, the number of men.in each shift ayer 
aging about one hundred and thirty. The 
average progress per twenty-four hours was 
and a half feet, and the maximum 
progress per 24 hours was about nine feet. 

The surface of the hill, over the line of 
the tunnel, is thickly with brick 
buildings from three to six stories in height 
The excavation was carried on in such a 


work 


tunnels and on the 


attend to setting up and 


temporary concrete supports, 


so that by preper 


becomes very efficient. 


seven 


covered 


manner, however, as to avoid any settlement 
or damage to them. 

During the course of the work about 4 
dozen old that furnish the 
water supply for former residents on Beacon 
in the tunnel hea#- 
were one 


wells used to 
Hill were encountered 
ings Some of 
hundred feet deep and more than a century 
old, and the hollow pump-logs were still in 
place, and in fair condition. The first intl 
mation the tunnel workers had of their e& 
istence was when the stone lining of the 
when they 

This re 
sulted in some delays, but no very serious 
difficulties. 

The chief item of interest toward the end 
of any construction of this sort is wher 
the tunnel that is, how clos 
the engineers have been able to run thelf 
lines to the theoretical position the tunnel 
should occupy. Part of this tunnel is on & 
curve of four-thousand-foot whicd 
makes the running of the survey lines some 
what more difficult than if the line wer 
straight. In this particular case the tunnel 
came out.at the final end within less tha? 
half an inch of its calculated position. 

The Beacon Hil! Tunnel is being built fo 
the city of Boston by the Boston Transit 
Commission, and, upon completion, it will 
be leased to the Boston Elevated Railwal 
Company. 


d wells 


these o 


wells fell down into the tunnel 
were reached by the excavations 


‘comes out,” 


radius, 
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AC i 
omparison of the German and American Navies 
1 . ° ° ‘ ‘ . 
Our Great Superiority in Gun-fire Places the United States in the Lead. 
By H. 1D. Brandyce 
rear NE of the most fruitful topics of the day seems 
isly, O. be the phenomenally rapid growth of the Ger. 
six man Navy; and the notion is widely held that the 
Kaiser is adding to his fleet for the purpose of chal- 
the lenging England's age-long supremacy on the sea 
ome Now, whatever may be the Kaiser’s idea, such a con- 
itely tingency is not likely to be realized for many years 
pper to come, for not only is Germany’s naval strength 
n is still far inferior to Britain’s, but it is at the moment 
tion ot writing also vastly less than our own. 
S in Until the year 1910 those who made it their busi- 
ness to rank the various fleets of the world had 
rield assigned second place to the United States Navy, Eng- 
nne| land holding first position and Germany third; but in 
oy a the last twelvemonth these critics have seen fit to 
h of attribute to Germany a superiority which in our opin- 
ld is ion is not borne out by fact. The only fair way to 
hich estimate the relative strength of the two navies is to 
ound take them ship for ship and compare their respective 
jacks offensive and defensive qualities. The tonnage method 
and which most naval writers employ is misleading, for 
four it lumps together the armored and unarmored ships, 
hich and takes no account of age or design In this way 
early four unarmored cruises would equal one battleship ae 18,500 tons. Speed, 20 krots. Coal, 2,700 tons; off, 200 tons, Main battery, telve llinch; secondary 
bout and twelve destroyers would rank with one armored estore, weiveS ince. Mates Bets, Oi laches; Mapper aemon, © keen Raereeey og mene, 
the cruiser. Obviously the proper means of obtaining rela- German Dreadneught ‘‘ Westfalen.’’ 
olted tive values is to oppose battleship to _ battleship 
and armored cruiser to armored cruiser, as they would practice the battleships commence firing at the targets Little or nothing is known about the conditions 
cast: presumably line up in actual conflict. And, further, when they are some 12,500 yards away, and their under which the German High Sea Fleet conducts its 
con: these ships should be as near as possible of equal firing time is generally exhausted before they have shooting, but it is highly probable that their ranges 
» for age, for of course the newer vessels are not only larger approached to within 8,000 yards of the canvas screens. are less than ours, for their lighter guns could not 
tn but also more powerful than those of earlier date. Yet the result is often the complete demoli.ion of the hope to score hits at over 10,000 yards, owing to th: 
“i fact that the high angles at which they must fire 
per at such great distances would tend quickly to impair 
a the accuracy of their aim. Their new 11-inch guns of 
il 45 caliber}—with which, by the way, only their dread 
plat: noughts are equipped—have a very high muzazle- 
i velocity (3,250 footwseconds), but the relatiy 
at ness of the shell (595 pounds against 850 pounds for 
mand ; our “twelves”) tends to a rapid falling off in velocity 
the k at anything above a point-blank range. So that while 
the fe at 3,000 yards—which is almost point-b!lank—their 
toke armor-piercing shell will penetrate 22 inches of Krupp 
¢ the F armor to 20 inches for our 12-inch A. P. shell, at 8,000 
outs - yards the penetrations are 8% inches and 11 inches 
mia respectively. All this means that in case of actual! 
poor hostilities between Germany and the United States 
$ per our vesse's in the line of battle cou'd fire with effect 
p= at the German battleships at ranges at which the 
The latter could not seriously injure the vitals of our 
pee men-of-war. Of course they could do great damage 
— to our upper works and lightly protected ends; but in 
ak the meantime—and before they could close in-—our 
ma heavy artillery would presumably have shot their 
brick Displacement, 18,500 tons, Speed, 2) knots. Coal, 2,700 tons; off, 200 tons. Main battery, twelve Il-inch; secondary side-armor to pieces and pounded their turrets until 
eight. battery, twelve 6-inch. Main belt, 9% inches; upper armor, 8 inches; turrets, 94 inches, they jammed and were incapacitated for further firing 
a German Dreadnought ‘‘ Nassau.”’ (At the battle of Tsushima the Japanese sank many 
al of the Russian battleships by long-range firing, the 
We need only concern ourselves with four classes target, although the mark is a rectangle less than — ¢ Ge Sakey ES Ge SS ere 
out a of ships battleships and armored cruisers, destroyers one-fourth of the area of the broadside of a modern ee ee ign aes were pou »pocgyalioss 
‘ . re that the water entered in sufficient quantities to flood 
h the and submarines; for the functions of protected cruisers man-of-war.* 
each © and gunboat are almost negligible from a military ae 
head: ‘ point of view, their activities being properly confined * The U.S. armored cruiser ** Maryiand”’ won the battleship trophy + The word * caliber’ 1s here used to express t! f 
> one & to police duty in time of peace, and, in time of war, for 1910 by making 40 per cent of hits with her 8-inch guns at 10,000 terms of the d nnatee of the bore: th i" i a of 45 « 
7 yards in a heavy sea, would have a length from powder-chamber to muzzle of 45 fect 
ntury © to scouting and intelligence service. Of the four x 
ill i classes which we shall consider, the battleship is 
[ int! & all-important; it takes its place in the forefront of 
ir eX the line of battle, and bears the brunt of the fighting. 
f the The armored cruiser is the heavy cavalry of the sea, 


they 


is re In making comparisons of the ships of these two 


; 
% 
' and but rarely takes its place where the fire is hottest 
rious navies, the dearth of positive information on subjects 
relating to the efficiency of the personnel of thé 
e end Kaiser’s fleet 
wher? 
close 
their 
unnel 
on 8 
which 
some 
were 


requires that in all matters dealing with 
the personal equation the two services be considered 
cn a parity. We know nothing definite of the Ger 
mans’ proficiency in battle practice or in steaming 
trials; but we may be quite sure that the thorough 
Less which is 





' haracteristic of their nation has 
ur ace t} t hi ; 
Ought these things to a high state of perfection. 

But ho matt 


how much they may practise at 
the targets, they 


cannot overcome deficiency in mate- 














unnel rials; inferjor ¢ ins must give inferior results; for, 
that Kowee ghey ‘y seem, Germany, the home of the 
es of lie aon if ” irhardts, has at this momapt net 
: alloat which can pierce our battleships’ side- 
—_ ao what we call battle range (8,000 yards)! This Copyright 1910 by W, H, Ran, 
ont | ee ai: bee these pare sey Ts hastory, ttumpiwe binth,” Manian Doty 18 laches to 10 inches s Gippaw odie. Ho inches te» intone Curren, Ih lace 1s inches 
ies oe | ng ¢ : digg agineeny 0 _ offen- ’ ’ : . : 4 ea on x Paige f diel 
© fleets. In our annual battle United States Dreadnought ‘‘ Michigan.”’ 
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. NT ar cf — noughts an immense ag. 
vantage; and even the 

relatively small “Michj. 





guns” 


can oppose the Ger. 



































I 
man 11-inch guns with an 
1 equal number of 12's. Now 
at 8,000 yards the 11-inch 
‘ gun can pierce only gy 
inches of Krupp steel on 
direct impact, and all the 
5 vulnerable parts of the 
United States ships are 
¥ covered «vith from 12 to 8 
ee! inches of Krupp armor, 
ible and their turrets and bar. 
a bettes are protected by 
ab s!anting plates 12 inches 
el thick. Our 12-inch 45-ca}- 
iber rifle, on the other 
hand, can send a _ ghell 
uv through 11-inch Krupp 
steel at 8,000 yards, and 
f not one of these four Ger- 
xam- ; WH man Creadnoughts mounts 
‘ late pre t %, 
Displacement, 20.9% Speed, 2 s. Coal, 2.30 =; ob], 600 Main b Pry. ten 12-incl > ’ 7 I late — han 9% 
i ) battery, Nain belt, | hes; upper side, 10 inches t nehes; turret, 12 inches to 8 inches, inches in thickness, except 
. on the barbettes. Is it not 
! United States ‘* Delaware.’’ plain, then, that the four 
‘ Yankee vessels, with their 
j thirty-six 12’s in  broad- 
f Al 13 in Able to “vo _ _ . 
>| , — — sin | 18h i aad pees side, are more than a 
I Ships ir Na Na Ships in lowa Inches match for the four “West- 
ik 0 t5-cal Class lass t5-calt 40-calt 12 ir Krupp at at a 
ea a 35-cal S000 yds falens” and their thirty- 
9a ®D 
, Nassa Delaware 20 11 two 11's 
Michigan 2 16 it The discrepancy between 
' Hauro Connecticut 6 24 11 = od 
Idaho ) 8 11 the ten “Hannovers” and 
scat Georgia : = = the sixteen contemporary 
n 4 w 10 Kaisers \labama $ 12 o battleships of the Ameri- 
“ Woerth WKearsargt 2 Ss 6 ‘ 
nt ; Indiana 12 t can navy is even more 
owt 1 4 4 : 7 
lowa startling The German 
. ” 68 ? sf main belts vary from 9 to 
di 
: mly th main batteries a here show? © Old it-ir 1-cal Old 11-i t5-ca (Continued on paze 9.) 
rABLE SHOWIN¢ COMPARATIVE OFFENSIVI AND DEFENSIVE POWER OF GERMAN AND AMERICAN CRUISERS 
| ' ‘ 
| Soa ’ t | Displace Sea Coal . Upper Side Muir Secondary 
M ; | S 161 Dat Nan Na Date me Sp .ed.| Supply, Main Bel Main Turret. Battery. Battery. 
, x 700 (1000 Von der Ta ' 
sO) Montana 1904 i J ‘i 
& i l wn) 100s Bluecher North Carolina to 14.500 22 2000 5 in 5 in 4 10 in 16 6 in. 50-cal. 
”M) rennesset 1906 9 in.-5 in 45-cal. |22 3.2in. 50-cal. 
Washington 
California 
i nM) Scharnhorst Colorado 1903 5 in ‘ | —- - 
& 11.600 | 1906 Maryland to 13.500 22 200) 6 in 6'9 in 4 Sin 14 6 in 50-cal. 
1M) oil 22 Cineisenau Pennsylvania 1904 | to 45-cal. 20 3.2 in. 50-cal 
South Dakota 6 in 
West Virginia 
1600 1903 Roon | si 
to Yorck Charieston 1904 4 in 14 6 in 50-cal 
' ti 1500 0.050 | 1904 Milwaukee to Oo. 700 1500 4 in 18 3.2 in. 50-cal 
‘ & 1901 ° Prinz Adalbert St. Louis 1905 
mM) « to Friedrich Karl 
1902 ; 
‘ tin 1500 | none 8 Sin 12 5 in. 
f & ”) 8.080 1900 “Prinz Heinrich Brooklyn 1895 9.200 21 1650 Sin 8 in 35-cal 40-cal 
Nickel Stee 00 oil | Har vey 
§ in. | none 4 Sia. |12 5in 50-cal 
SI Si 120) 8.5 10.700 1897 “ Furst Bismarck New York 1891 8,200 21 1150 ’ 7 in 45-cal. (8 3.2 in. 50-cal 
Nickel Steel | | Kru pp 
11.323 Ay 10 Ships 15 Ships Av 12,367 a a 
rec 1000 «a 1 has beer slow since 
COMPARATIVE POWER OF GERMAN AND AMERICAN BATTLESHIPS 
| I ; 7 dD r x oe a ae = Sid M i Ss ndary 
s ( Sea yisplace 7 . isp ace Sen Cos | 5 7 pper ide ain eco A. 
- I Main B Sop S i] ment Date Name Name Date ment, Speed Supply. | Main Belt Main Turret.’ Battery Batrery. 
| 
TOO 1908 Nassau Delaware 1908 2340 10in-Sin 10in.-12 
s & to Westfalen to 20,300 21 é 11 in 14 Sin. 50-cal. 
) it ) 10) oil 0 18.500 (1909 Posen North Dakota 1909 600 oil 12in.-sSin. 45-cal 
Rheinland = ‘ , P : 
South Carolina 1908 16,250 IS.5 2200 12in.-10in 10in.-Sin 8 12in 
Michigan 12in.-Sin 45-cal 
Hannover Kansas’ iad | J . 
| 8 1800 1905 Pommern Minnesota 1905 7 in 8 Sin. 45-cal. 
1} ’ it «& Is +200 to Schleswig New Hampshire to 16,000 18 2314 9 in 12in.-Sin 4 12in. |12 7in. 50-cal. 
MM) oil 1906 Holstein Vermont 1906 45-cal. | 
Schleisen 2 | s 
Sit 1SO0 Idaho 7 in 4 12in 8 Sin 45-cal. 
0 in & Is 1) 1904 Deutschland Mississippi 1905 13,000 17 1750 9 in 12in.-Sin 45-cal & Tin. 50-cal. 
NW) oil 
Braunschweig : | a 
600 1902 elsass Connecticut 7 in 4 i2in. | 8 Sin 45-cal 
’ & s 13.200 to Hessen Louisiana 1904 16,000 18 2200 11 in 10in.-Sin 45-cal. | 12 7in. 50-cal. 
| 1M) of 1904 Lothringen 
Preussen 
Georgia | P a 
Nebraska 6 in 4 12in 8 Sin, 45-cal. 
New Jersey 1904 15,000 19 1700 11 in = 
Rhode Island 12in.-in 40-cal 12 6in. 50-cal. 4 
Virginia a | 
Wittelsbach 7 in | 
Ow) 1900 Mecklenburg Maine Krupp 4 12in. |16 6 in. 
’ & 8 11.830 to Schwaben Missouri 1901 12,500 18 2000 12 in 12 in 
1m) Oo 1901 ‘Wettin Ohio Harvey- 40-cal \50-cal 
Zahringen | Nickel 
Kaiser Barbaross 
1050 1896 ‘ K. Friedrich III 
& 4 10.700 to “K.Karl d.Grosse Alabama 16 in 5% in : 
) 100 of 1900 K. Wilhelm d Illinois 1898 11,550 16 1450 | to 14 in 413 in 14 6in 
Grosse Wisconsin 14 in 35-cal 40-cal 
K. Wilhelm II Harvey-, Nickel | 
Kearsarg¢ 1898 11,500 16 1210 [1645 in 56 in 413 in 4 Sin 40-cal. 
Kentucky | 17in.-15in. 35-cal 114.5 in. 40-cal. 
Harvey~ Nickel 
Towa 1896 11,500 16 1780 14 in. to 5 in 412in. |8 Sin 
' lin | 14 in 35-cal 35-cal 
Har vey 
" 1891 Brandenburg Indiana 18 in. to 5 in 413in. |8 8 in. 35-cal. 
Ooo l 10,060 to Massachusetts 1893 =610,300 15 1800 15 in 15 in 35-cal 4 6-in 50-cal. 
Isv2 Worth * Oregon | 
} 
Av 14,057 


__13047_| Av. 26 Ships 


29 Ships 
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Henry Fairfield Osborn 


© pursue science because it satisfies the human 

ip without any delusion as to the possible 
application of his results to the relief of pain or 
poverty, that is to be a “pure” scientist. Such a sci- 
entist is Henry Fairfield Osborn, one of the foremost 
palentologists of America. When in 1906 he was 
tendered the great honor of election as secretary of 
the Smithsonian Institution, he gave as one reason 
for declining the post the fact that palentology was 
of no immediate use to society and he would, there- 
fore, not feel justified in asking for appropriations to 
enable him to carry on his costly researches at the 
probable expense of work more likely to yield results 
of practical value to the rest of us. But he gave as 
another reason the fact that the material, equipment 
and assistants necessary for carrying on his researcheg 
were located in New York—and with his work he 
would stay 

Prof. Osborn was born at Fairfield, Conn., Au- 
gust 8th, 1857. a descendant of merchants on both 
sides of the family. He received his collegiate edu- 
cation at Princeton, and commenced his career as 
organizer and manager of scientific research even be- 
fore he was graduated by organizing and leading the 
paleontological section of the Princeton scientific ex 
pedition to Colorado and Wyoming in 1877. He 
studied geology under Arnold Guyot, anatomy under 
Wm. H. Welch, comparative anatomy under Huxley, 
and embryology under Balfour. While in England 
he was very much awed and inspired by a casual 
meeting with Charles Darwin when the latter was 
visiting Huxley's laboratory. He taught natural sci- 
ence at Princeton and studied in Europe until 1891, 
when he was appointed the first Da Costa professor 
ef biolegy (after 1895, of zoédlogy) at Columbia Uni- 
versity. Here he organized the biology department 
and established the Columbia University Biological 
Series, of which he edited the first ten volumes 

In 1891 he was also appointed curator of vertebrate 
palentology at the American Museum of Natural His- 
tory. During the twenty years of his active adminis: 
tration he brought together a collection of vertebrate 
fossi's that is remarkab!e not only for being the larg: 
est in the world, and for being prepared in the most 
skillful and instructive manner, but also for the rich- 
ness of some of its series—that of the horse, for ex- 
ample, being practically complete from early Tertiary 
times down to living forms of to-day. In 1910 he 
retired from active teaching and administration to 
devote himself to research 

Prof. Osborn’s contributions to knowledge are chiefly 
his collection of vast numbers of facts about the 
structure and distribution in space and time of verte- 
brate fossils, and his co-ordination of facts of paleon- 
tology in relation to the theory of evolution. He 
always insists that palentology is a branch of biology, 
not of geology, to which it is joined only through the 
fortunate accident that fossils are found in the rocks. 
To mistake the position of fossils in the rocks, he 
says, “as indicative of their scientific affinities, is as 
logical as it would be to bracket Protozoa, which are 
principally aquatic organisms, under hydrology, or the 
Insecta, because of their aérial life, under meteoro!- 
ogy.” And he accordingly attempts to interpret the 
facts of palentology in terms of organic evolution. 
Among his earlier studies was that on the history 
ef mammalian teeth, which have given the compara- 
tive anatomist and evolutionist a great deal of com- 
fort as well as trouble. Teeth of primitive mammals, 
like the teeth of reptiles, have a crown consisting of 
4 simple cone. The complex molars were believed by 
Many odontologists and embryologists to have arisen 
by a process of ‘concreseence;” i. e., the simple teeth 
were supposed to have grown together in groups as 
the jaw-bones gradually became shorter, and formed 
the compound teeth, just as separate petals were sup- 
posed to be ‘fuzed together” in such flowers as the 
Sentian or the pumpkin. Osborn, on the basis of 
Mammalian fossils, early came to the conclusion that 
the. complex molars of this class of animals have 
redtlted from the successive addition of cusps to an 
originally simple tooth which attained a tri-tubercu- 
late form during the Mesozoic period. As a result of 
further studies he found that with the exception of 2 
few aberrant forms all orders of mammals have shown 
thes tri-tuberculate type of molar teeth, and that the 
original cone has always been represented by the 
front cusp on the inner edge in the upper molars, and 
by the front cusp on the outer edge in the lower 


molars. He also found that the successively appear- 





America’s Foremost Palzontologist 


By Benjamin C. Gruenberg 


ing new cusp always followed a definite order. On 
the one hand, he developed from these studies an 
exact descriptive nomenclature of the mammalian teeth 
which replaced the conflicting and confusing termin- 
ologies of earlier writers from the time of Owen; and 
on the other hand, he deveioped the theory of “de- 
terminate variation” in the evolution of organisms. 
This idea, which he later renamed the doctrine of 
“rectigradation,” he found to be practically identical 
with the “orthogenesis’” of Eimer and other writers, 
and with the “mutations” of Waagen, and extended 
it to other structures. The cusps of the molar teeth 
do not appear “fortuitously” and then survive in ac- 
cordance with their relative fitness, as would be re- 
quired by the Darwinian theory, nor do they appear 
fully formed in a discontinuous manner, in the sense 
of DeVries’s theory; they appear at definite points, at 
first too small to have any adaptive or selective value, 
and become with succeeding ages larger and larger 
until they are of adaptive value. In other words, they 
are determinate in their origins; they develop grad- 
ually; and they are adaptive in the direction of their 
development from the very start. In his earlier 
studies Osborn considered these facts favorable to the 
kinetogenic theory advanced by Ryder and Cope; that 
is practically the neo-Lamarckian view of the evolu- 
tion of structures being directed by the habits and 
needs of the organisms. But later Osborn saw that 
of all the structures in the body the teeth are least 
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Osborn’s modification of Weismann’s germ-plasm 
diagrar. 
According to Osborn heredity, ontogeny, sclection, acd environment are 
inseparable in any discussion of evolution, 


able to show any such influence because they are 
fully formed before they emerge from the gums and 
they cannot improve with use, on the contrary, the 
more they are used, the more they are worn away; 
whatever virtues or fitness the teeth of an individual 
may show are congenital. The rectigradations are 
thus not in themselves the result of selection nor of 
saltation, neither can they be accounted for on La- 
marckian principles; they arise because of some in- 
herent tendency or potentiality to vary in a determin- 
ate direction. What this internal determining factor 
is we do not know. It is not the same as N&ageli’s 
“internal perfecting principle,’ since it operates in a 
direction parallel to ontogeny, that is, it causes evo- 
lution to proceed in adaptation to new external condi- 
tions. For example, certain Eocene monkeys had be 
come herbivorous, and their teeth developed so muca 
like the ungulate type that their fossils were at first 
classed with ungulates. 

The same principle of hereditary ancestral control 
of variation was afterward found by Osborn to be 
illustrated by the origin of horns and other organs; 
and other workers found parallel facts in various 
series of fossils. The date at which characters de- 
velop is determined by external factors, but the nature 
of the characters is determined by internal factors, at 
present “unknown.” Thus a comparison of Focene 
horses with contemporary titanotheres shows that the 
horse was deveioping the cusps more rapid'y; but 
both groups were developing the cusp in the same 
predetermined order. Che law is illustrated also by 
the fact that similar characters have arisen simulta- 
neously in greps of animals of common ancestry in 
Switzerland ir Patagonia and in Wyoming. On the 
other hand. certain characters seem to be less firmly 
bound up with hereditary control. An example of this 
is the shape of the head, which Osborn found in a 


number of contemporary Mid-Eocene branches of (I- 
tanotheres, of undoubtedly common ancestry, io show 
a tendency to diverge into narrow and broad-skulled 
types. In each diverging branch, however, once a 
tendency had established itself, the development pre- 
ceeded to the limit without reversal. 

From a study of fossil horses, in the course of which 
Osborn built up the history of this group in a very 
satisfactory manner, he passed to a thorough study 
of the titanotheres, which, of all extinct animals fur 
nish the most complete series of fossils. Here his 
earlier generalizations have been amply confirmed. 
and the “unknown factors of evolution” are still there 
to be discovered. Instead of minimizing the difficul 
ties unearthed by the palentologists, Osborn thinks 
that scientific progress can be assured only if we 
frankly admit the limits of our knowledge in certain 
directions; he does not say we cannot know, but mere- 
ly that here we do not know. A good summary of 
his evolution creed was given by him in his address 
before the Palentological Section of the International 
Zoblogical Congress in 1907: 

1. Many origins of new characters are due to some 
internal action in heredity. 

2. Many important adaptive characters arise deter- 
minately, definitely and by extremely slow stages 

3. Degrees of similarity in such origins correspond 
to degrees of kinship 

4. Degrees of kinship also affect to a certain extent 
but not absolutely, the time of appearance, or the 
time of the origin, or the rate of evolution. 

5. The origins find expression not spontaneously, or 
irrespective of conditions, or from purely interna! 
mechanical causes, but through some entirely unknown 
and at present inconceivable relation to ontogeny 
(habit and use) and to selection. 

6. If such origins do spring from internal heredi 
tary principles, as they appear to do in many cases 
rapid origins (mutations of DeVries) may be simply 
due to the same law operating with a different vel 
ocity. 

In all his discussions of evolution Prof. Osbern 
emphasizes the fact that th. four recognized factors— 
heredity, ontogeny, environment and selection—are in 
separable; and he criticises much of cvrrent debate 
because now one factor and now another is 
treated as if it acted uninfluenced by the others 
He would modify Weismann’s well-known diagram 
showing the continuous line to represent’ the 
germ-plasm, by placing the four factors in a series 
wherein each is shown as influencing all the others 
and being in turn influenced by them. His philosophy 
attempts to harmonize the findings of the experimen 
talists, of the field naturalists, and of the paleontolo 
gists; the last, he says, have the best perspective. for 
they see the evolution of characters through long 
ages, without regard to particular organisms or spe 
cies in which, for the time, they are perhaps being 
manifested. 

Prof. Osborn’s career is a_ splendid refutation 
of the prevailing cynical conception of “human na 
ture,” 
except in ft ! 
interest And it also vindicates the “pure” scientist 
against the charge of impracticality and inefficiency; 
for every institution with which he has been connected 
shows the work of a master in efficient organization 
and administration. 


which can find no incentive to noble endeavor 


pursuit oO iaferia y l 


Artificial Snails 

1NAILS the only genuine part of which are the 
res are now being sold in Paris, and it is said 
that the imitation of the real article is so close that 
many epicures have a high opinion of the sham prod- 
uct. But it is to be presumed that they do not know 
that the snails are artificial, and they are certainly 
ignorant of the method by which the snails are mann- 
factured. 

Snail-shells, it seems, are bought from the dust 
men and rag-pickers, and after being cleaned are 
filled with “lights” or cats’ meat, the soft flesh being 
cut into corkscrew form, so as to fit the shell, by a 
skillfully designed machine. The receptacle is then 
sealed by means of liquid fat, and the escargot 


ready for the consumer. The secret came out !! ny 
sequence of an action brought by a man employed at 
the snail-factory to recover damages vr a finger 
mutilated by one of the machines The artificial 


snails find a ready market, 
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The Latest of the Big Railway Terminals 


The Chicago Terminus of a Leading Western System 


station is the main waft. 
ing room, which is treated 
as a great Roman atrium, 
with a_ barrel-vault roof. 
The pilasters and the 
whole order, as high as 
the spring of the vault, 
are dull finished in light 
pink Tennessee marble 
The columns are of Greek 
Cippolino marble, whose 
delicate green hue har- 
monizes agreeably with 
the bronze of the metal 
work which frames the 





glass between the pilas- 
ters. The vault is of or- 
namental tile construction, 














The main shed, 840 feet in length, containing 16 tracks. 





The , } De Duiit to conform to 





he era k of track elevation which 






been ed out in that city and forms 






important modern improve- 










j th early Italian Renaissance 






fa tu rh nain entran 






i Mad n Str t, is through a lofty Dor 






carried upon a colonnad 


















mposing arches At each 

nd f the estibule broad granit staly 
vays lead up to the main waiting room, 
h n the track level floor There 







imilar stibules of m simple ar hi 


tural treatment at the Canul and Clinton 






treet entrar These vestibules lead d 















va i and stairway eads to the con 








rse of the na waiting room on 















Th rrincip irchitectural feature of the 





with richly ornamented 
ribs of terra cotta, whose 
color harmonizes agreeably with the mar- 
ble of the walls Excellent lighting effects 
1re secured by two semi-elliptical windows 
60 feet in diameter at each end of the vault, 
and ten circular lunettes, five on each side, 
The exterior walls of the station building 
are of gfay Maine granite, amd they are 
made contifuous with the walls which in- 
close the train shed, the latter being of 
mottled gray brick, with granite trimmings. 
As the train shed walls rise to a _ height 
slightly greater than the roof of the train 
shed, they assist in giving to the entire sta 
tion the external appearance of one huge 
building, and the total effect is enhanced 
by the dignified front facade, which rises 
to a height of 120 feet above Madison 
Street. 

Of equal importance to the station build- 
ing is the train shed, which extends to a 
total length of 840 feet, and covers in the 
16 tracks and 8 platforms which serve the 
station. The place of the great steel-and- 
glass arched roof. which formed the invaria- 
ble covering of large train sheds built from 
ten to twenty years ago, is taken by what is 
this being the 
In this 


known as the “Bush roof,” 
first of its kind erected in Chicago 
type the roof structure is carried on lines of 
columns, placed down the center of each 
platform, and the curve of the roof over 
each pair of tracks is broken by two longi- 
tudinal slots, through which the locomotive 
smoke-stack discharges directly in the open 
air. The™roofs are of steel and concréfe, 
and wired-glass skylights give ample light 
to every part of the train shed 














main entrance, portico columns 60 f-et in heiwrht. 





THE LATEST OF THE LARGE PASSENGER TERMINALS 


Main waiting room, a dignified classic interior. 
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Heart Diagnosis by Electricity 


NE of the most remarkable recent additions to 
O.. modern equipment for clinical diagnosis are 
‘heart stations,” now in operation at 
hospitals, in New 


the so-called 
the Presbyterian and Mt. Sinai 
York, and at the Johns Hopkins Hospital in Balti- 
more. The new apparatus represents the most refined 
diagnostic instrument at the service of the heart 
specialist, and not only enables him to follow with 
great certainty and clearness the specific features 
upon which his judgment of the case must be based, 
but it furthermore is capable of yielding data which 
would be quite unattainable either by the unaided 
human sense organs or with the aid of the ordinary 
instruments hitherto employed to extend somewhat 
the sensibilities of the organs of touch, sight and 
hearing. 

The principle upon which the new method and ap- 
paratus are designed consists in the observation of 
certain electrical currents which accompany and are 
intimately related to the characteristic phases of the 
heart’s action. The chief credit for the development 
of this method must be given to Waller, 


By William Day 


so obtained are probably the finest ever made, meas- 
uring about 1/1,250 of an inch in diameter. 
By the aid of this remarkable instrument the phy- 
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Portion of an electrocardiogram and an enlarged sec- 
tion of the same showing the characteristic features 
of each cardiac cycle. 


sician can see and record the oscillations which the 
string undergoes as the result of the electric currents 
generated in the human heart during its muscular 


excitation which precedes every beat. The rapidity 
of the string movements, their extent, and the regi 
larity or irregularity of their rhythm reveal signifi 
cant information regarding the condition of the heart 
muscle. And the remarkable thing about the method 
is that the diagnosis may be performed with the 
patient in a distant room or building, the necessars 
connection being established through a line of electri 
wiring. ; 

While the coarser features of the characteristi 
movement of the galvanometer string can be followed 
by eye, for purposes of obtaining an exact record of 
all the finer features it is necessary to resort to phote- 
graphic registration. The magnified image of the 
string is projected by means of a powerful electri: 
light upon a slit in a dark box containing a moving 
photographic film. Ordinarily a film of half the length 
of an ordinary Kodak film is sufficient for one ob- 
servation. Occasionally, however, much longer photo 
graphic films may be employed A lever connected 
with a chronometer marking fifths or 

second oscillates before one end of the 


tenths of a 





an Englishman, and especially to Eint- 
hoven, the Dutch physiologist 
The latter it is who, in 1903, in his 
laboratory at Leyden, devised the so0- 
called “string galvanometer,” the most 


noted 


essential feature of the new apparatus 
In most galvanometers the magnet is 
the movable part and the current to 
be measured passes through a station- 
ary coil. In Einthoven’s instrument 
this arrangement has been reversed; the 
magnet is stationary and the current 
passes through an extremely fine wire, 
measuring 0.001 to 0.003 millimeter in 
thickness. The filament may be of 
ver coating 


} 


quartz covered with a fine si 
to render it conducting, or it may con- 
sist of piatinum A very serviceable 
platinum thread would measure 35 milli- 
2 to 4 





meters in length, and from 


slit, so that a series of marks appears 
upon the film and clearly indicates the 
lapse of time corresponding to the sev- 
eral motions recorded upon the film 
The record thus called 
“electrocardiogram.” 


obtained is 


One can, if desired, also record sim- 
ultaneously on the same film a sphyg 
mographic curve of the carotid pulse by 
placing before the slit a lever con- 
nected with a drum and receiver. But 
another expedient for this purpose is 
registration of the carotid pulse by 
means of a telephone and a second 
sma'ler galvanometer, the string of 
which is projected on the same slit 
If desired, a third galvanometer mav 
be used in connection with a micro 
phone, and an electrophonograph re 


ord (or “cardiophonogram”) of the 








micromes in diameter. This is about 
one-third to one-half the diameter of a 





heart sounds be made simultaneousiy 
with the electrocardiogram and carotid 





red blood corpuscle. So delicate is the 
thread that it can be seen with the 
naked eye only when powerfully illumi- 
nated against a dark background. Such 
a thread is too light to be weighed upon 
even an extremely balance. 
Its weight has, however, been calculated 
by Einthoven to be about 3 to 7 thou- 
sandths of a milligramme. The ends of 
the thread are fixed, so that the thread 
is stretched and free to vibrate very 
much like the string of a musical in- 
strument. This is the feature that has 
given the name “string galvanometer” 
tothe device. The string is suspended 
midway between the pole pieces of a 
magnet, which is preferably an electro- 
Magnet. It operates on the principle 
that when an electric current is passed 


sensitive 


sphygmogram upon the film This 
means that by the aid of the galvano- 
meter and its auxiliaries, the conditions 
of the heart and arteries can be inves 
tigated simultaneously in at least three 
different ways: (1) As regards the 
electrical changes in the heart muscle, 
(2) as regards the pressure changes in 
the carotid artery, and (3) as regards 
the sounds produced in the heart dur- 
ing activity or while it is at rest. Yet, 
as stated, the patient. while the ex- 
amination is being made, may be at a 
considerable distance from the heart 
station. Thus the electricity in the 
body of a patient in the hospital in 
Leyden, one and a haif miles away, 
has revealed important facts regarding 
the condition of his heart to the phy- 
sicians working in Einthoven’s labora 





through a magnetic field, the conductor, 
if free to move, suffers a deflection per- 





tory of physiology. 
The apparatus in the heart station 





pendicular to the lines of force which 
pass between the poles of the magnet; 
thus when a current passes through the 
string of the Einthoven galvanometer 
this string is deflected to one side or the 
other, according to the direction in 
which the current nasses. In order to 
cbtain an accurate indication and record 
of the oscillations produced by the pas- 
Sage through the galvanometer of the 
feeble currents originating in the heart, 
a magnifying and photographically re- 
cording apparatus is provided. The 
cores and poles of the magnet are 
Pierced through their centers, and two 
microscope tubes are inserted in the 
openings. One of these tubes is fitted 
with a lens for focusing a strong elec- 
tric light upon the string: the other 
is a projection micrescope which throws 
am enlarged image of the illuminated 








cludes a whole series of differe! 
struments, and yed for the 
observation and recording of heart ex 
citation and pulsation, heart 
pulse waves, blood-pressure, etc., with 
a view of determining if the heart is 
healthy or diseased; and the station is 
remarkable for the delicacy and com- 
pactness of the apparatus which is 
accomplishing such results in the aid 
of medical science. 

In operation the connection of the 
patient with the station is naturally of 
much importance, so that the current 
generated by the heart may be trans 
mitted without loss if possible The 
patient places left arm, left foot an! 
right arm in three electrodes, which con- 
sist of zinc pans filled with normal! salt 
solution. of a strength of 8 gramme 
to the liter, or they may |! 


is emp! 


sounds, 








String upon the slit of the photograph- 
Mg apparatus, or else upon a white 
Screen on which the movements of the 
thread can be observed directly by eye 
Incidentally, jt interesting to note 
that a filament can } made from quartz 


dust by a special process. ‘The threads 


trocardiograms, and the sma}] galvanometer for registering heart sounds. 
ew ichboard with connections to wards. 


Details of the heart station. 


In the foregound are two arc lights. On the second table is placed the large galvanometer, for taking elee- 
On the wall is a telephone 


the various connections of the electrocardiograph. 


DIAGNOSING HEART DISEASES BY ELECTRICITY 








On the third table is the maltiple switchboard for making 


be made of 
German silver plates covered with felt 
and soaked in salt solution. From each 
of these, wires are conducted 
switches, by means of which any two 
of the electrodes can | 


threx 


7, onnected to 


(Continued on pu m.) 
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illations by means of a plunger and a cylinder right or left and operates a rudder which restoreg 


Maintaining the Stability of Aeroplanes by 
Means of Gyroscopes 














TFVHERE ar rious objections to the employmer 
| of gz weCOD for maintaining § the sta { 
roplanes in the manner in which they are employe 

th nor 1liway and e experiments ith 
a al vy n ord ) ize the pecuilar prop 
ert f the pe i i plane it must b sed 
Capt. Lucas-Gil l ha ised it ») operate s 
cial sta zing devices in the manner of an auxiliary 
f rhe principle of th application and the ex 
perimer iad by Cap Lucas-Girardville are de 
ribed ent ssue of La Nature, from which 
th ving a yndensed 
If a gyro ) witl t LX of rotation initia 
ne ¢ ‘ ) 
1 y at all i tions about 
point i l b i force which tends to turn 
the ax i n toward OY, the axis will resist 
the effort and ill] mov toward OX oscillatin 
ligh to each sid t plane ZOX This oscilla 
tion is 1 i nutation The value of thee nutation 

i ive y proportional » the s viva of rotation 

id th ) egligibl for great angular velocities 
aoe ” - 
| 2 
j o| " 
ant a 
‘ ’ YG 
} 7 
| 
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Fig. 1.—Principle of the gyroscope. 
‘ va. « 1 ‘ Pi 
' 
s h rota n of the scope 
iround OY toward OX is performed at a nearly con 


d precession 


operation of rudders by means of 


which t q im of the aeroplane is maintained. 

The gy | is mounted in a carter which turns 
or vo inions it an axis perpendicular to the 
exis of rotation The line of the trunnions is parallel 
to the d which stabilization is sought. For 
examp t ne of the trunnions is parallel with 
the line of flight, any tendency of the aeroplane to 
itch or rear w b yunteracted by an elevating 


rudder operated by the reaction of the 
ed to the 
hed to one of th 


£yroscope 


rudder by a 





The efficiency of this system has been shown by 
preliminary ¢ veriments in which the gyroscope and 
the rudder we mounted on an oscillating frame 





resembling the beam of a balance, the carter turning 


on an axis parallel to that of the beam (Fig. 3) The 


rudder was exposed to a uniform current of air pro 
duced by a blower, and the apparatus was adjusted 
sc that it remained in equilibrium In these condi- 








Fig. 2. Gyroscope driven by flexible transmission from 
the motor. 

ns balan was depressed by 
the addition of a \ t or by touching it with 
he r, the gy eal f a movement of 

precession abe t ix of ti irter, acted upon 

ie rudd 4 ma that the pressure of 
h ren iir upon tl rudd tored the equ 
The apparatus was f 1 t e so exceed 

ing!) n that it was ecessa damp the 


with 
130 


the air 


filled with water Experiments 


that 


performed 


lane models showed with only 


even 
the 


feet of surface reaction of 


the 
that in 


sustaining upon 
brake 


flight 


he aerop'ane made hydraulic unnecessary. 


It was demonstrated free an aeroplane 

















Fig. 3. 


Experimental gyroscope balance. 


AB, | ( wt: D. g ‘ t, trunnions: E, rudder; MN, 
hd 8S, blow P, hydra rak 
would not oscillate appreciably under the action of 


the gyroscopi governor 


The gyroscopic governors always operated in the 
the 


disturbed by 


ction with sufficient energy to restore 


ecu ium whether the equilibrium was 


changing the distribution of the load, or by employing 


as-Girardville is now engaged in construct 
Aviation 


with 


Capt. Lu 


ng and adjusting, at the Military Park at 


Vincennes, an aeroplane equipped zyroscopic 
bearing surface 
with 


construy- 


large 


been 


sial izers In this 


apparatus a 


of near'y 1,100 square feet has combined 


remarkable means of a special 
The 


boo, which forms the 


strength by 


tion ain frame is a vertical pyramid of bam- 


central support of a great circle 


made of steel tubes, attached to the frame by means 
o! hree systems of radiating steel wires (Fig. 4). 
This apparatus, which closely resembles an immense 

ycle wheel 23 feet in diameter, is very strong and 
rigid At two opposite points of the circumferenc? 


re attached two projections which resemble the wings 

















Fig. 4.—Circular frame of experimental aeroplane. 


The 


canvas, 


of an and the 
the 
is formed 


width of 


ordinary monoplane large circle 


two wings, covered with constitute upper 


plane of a biplane, of which the lower plane 
the 


5 and 6). 


of a rectangular surface, 


length 
Two 70 horse-power 


much smaller 


which exceeds its (Figs. 
Gnome motors of the new type 
front of and 


plane in the line of motion. These two motors, which 


are employed, placed in behind the aero- 


are independent of each other, rotate in opposite 


action inp 
the other 


lirections, in order to eliminate gyrostatic 


turning. One motor drives a right-handed, 


a left-handed screw propeller. Hence the two motors, 
with their propellers, assist each other, and if one 
breaks down the other allows the fall of the machine 


to be retarded and made more gentle. 
The longitucinal stability of the apparatus is main- 


tained by means of gyroscopes. In the first experi- 
ments the gyroscopes were driven by the motor by 
means of flexible transmissions and friction rollers, 
but this arrangement has been replaced by an aero- 


dynamic which the consumed by 
the gyroscopes is furnished by a small auxiliary pro- 


pellet 


system, in energy 


exposed to the wind produced by the main pro- 


pellors 


lhe gyroscopes rotate at enormous speed, performing 


bout 6,000 rotations per minute As they are in 
nded to assure longitudinal stability, they are so 

anged that their movement of precession is per 
formed about an axis parallel to the course of the 


In these conditions, when the machine tends 
the axis of the gyroscope turns to 


aeroplane 


to pitch or rear 


aero- 


square 


the equilibrium. 
No attempt is made to supersede the human pilot 
the The Object 
correct instability or a 


in the control of elevating rudders 


is simply to temporary mis- 
made by the pilot 


take 


By employing two gyroscopes both longitudinal and 


lateral stability can thus be assured to a certain 
extent. One gyroscope, with its axis of precession 
longitudinal, would control auxiliary elevating rug. 


ders, while the other, with its axis of precession hori. 
line of flight, would 
incipal planes. In this 
the sta- 
remembered that the 


operating 


zontal and perpendicular to the 


move ailerons or warp the pr 
application of the 


bility of 


gyroscope to maintaining 
aeroplanes, it must be 
£yroscope 
the effect of 
annihilated at will by the 


acts indirectly by moving parts 
which can be increased, diminished, or 


pilot, by means of similar 


1. The gyroscopes do not 


organs under his own contri 
influence upon the 
rigidly attached to it 


The problem, indeed, is different 


exert any direct aeroplane, because 


they are not 
very from. that of 
h it is required merely to 


while the 





the mono railway, in whi 


prevent the car from falling over sidewise, 

















rail maintains longitudinal stability by presenting a 
line of support which prevents the vehicle from piteh- 
—— 
Fig. 5.—Experimental aeroplane in course of 
construction. 
ing or rearing. A gyroscope, rigidly attached to the 


the lateral overthrow of the 


endeavoring to p 


vehicle by 
precession in 
a by the 


flying aeroplane such 


car, prevents 


rform a movement of 
a perpendicular direction, which is prevents 
presence of the rail. Ina freely 


an apparatus would cause the vehicle to capsize. 


Lupus and Its Treatment 
diseases of the skin, lupus is 


ose the bacterial > ; 
f\Xcharacterized by its extraordinary prevalence and 


the production of very deep lesions, which perma- 
nently disfigure so many faces. In the scientific de 
partment of the Dresden International Hygiene Ex- 
position the ravages of lupus are illustrated by @ 
series of wax mode!s which, according to Hygieia, show 
the social and economic importance of the diseases 
more convincingly than words could do. According to 
the statistics of the German Health Bureau, 11,354 


cases of lupus have been treated by German physicians 


since November, 1908. More than two-thirds of the 
patients were women. 

Vo!kmann’s 
method consists in scraping the affected parts with a 
and trans- 
treatment 
rays. 


light 


Lupus is treated in various ways. 


sharp spoon; Thiersch employs excision 


recommends 
radium 
Finsen’'s 


Hollaencer 
Roentgen 
of Koch 


plantation; while 
and 


and 


and with 


treatment 


hot air 
tuberculin 


with 
The 




















Fig. 6.— Experimental aeroplane nearly completed. 
pp, automatic elevating rudder; P, elevating rudder operated by pilot; 


IT, automatic steering rudders; LL, steering rudders operated by 


pilot; gg, gyroscopes ; DD. stcering wheel. 
cure are the most successful methods yet know?. 
Finsen’s celebrated institute was opened in Copel 
hagen in 1907. The great advantagés of the Finsem 


method over otners are that it is a!most entirely pail 
no scars, except in places where the 
The apparatus em 


less and leaves 


skin has already been destroyed. 


ployed by Finsen consists of a very powerful electric 
ere lamp of 30,000 to 40,000 candle-power, the rays 
of which concentrated by quartz lenses. The f@ 
dian. heat is largely absorbed by a water cooling 
device. As experiment has shown that the effective 
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rays are absorbed by the blood, and pressure is applied 
to keep blood from the surface. A hollow quartz 
lens, traversed by a continuous stream of cold water, 
ig pressed firmly upon the diseased skin. The patient 
and the physician and attendants wear dark glasses to 
protect their eyes from the binding Jight. Although 
the Finsen method is very successful, it suffers from 
the defect of requiring a long course of treatment 
which, in extensive development of the disease, may 
occupy many months, as only a fraction of a square 
inch can be treated each day. 

A great advantage in this respect is possessed by 
Koch's tuberculin treatment, which rapidly dries up 
the pustules and checks the disease no matter how 
great its extent The principle of the tuberculin 
treatment is the formation of protective bodies which 
kill the bacteria in the skin. The progress in the 
treatment of tuberculosis of the lungs has recently 
led to a new endeavor to combat lupus. Despite the 
progress that has been made, proper care for the 
unfortunate patients, whose disfigurement makes life 
a burden to them, demands the establishment of 
homes where they can find shelter and treatment. 
These homes could be partly supported by the work 
of the patients, according to their respective abilities. 


The Great Waterfalls of the World in Their 
Relation to Industry and Conservation 


HE waterfalls of the earth have become the sub- 

ject of a conflict which is yearly increasing in 
violence. The lovers of nature wish to preserve the 
waterfalls in their original condition as far as pos- 
sible for all time, while the engineers and industrial 
promoters seek to exploit them as sources of cheap 
power for electro-technical purposes. The accomplish- 
ment of this object on a large scale necessarily in- 
volves the total destruction or serious injury of the 
waterfalls, regarded as picturesque additions to the 
landscapes. It is only within recent years that water- 
falls have been considered from the commercial point 
of view, but since it has been recognized that the 
energy of flowing water in very many cases furnishes 
a cheap and almost inexhaustible substitute for coal, 
which is yearly becoming more costly and more 
largely consumed, the great waterfalls which, as 
impediments to internal navigation, have hitherto 
been worse than worthless from the viewpoint of so- 
cial economy, have suddenly become objects of very 
great value. The falling water drives the turbines of 
electrical power stations, producing electric light and 
power which, in many cases, is transmitted over hun- 
dreds and even thousands of miles. The war over the 
waterfalls which is now being waged by the friends 
of nature and the promoters of industry is likely 
soon to increase greatly in bitterness, for many cele- 
brated falls have already been destroyed, or have at 
least suffered serious ewesthetic injury, from the es- 
tablishment of power stations. The famous Falls of 
the Rhine, at Schaffhausen, are at present the subject 
of heated controversy. Several power stations al- 
ready stand on their banks and sap their life blood. 
The Swiss government, however, takes care to pre- 
serve a sufficiently large volume of water to maintain 
the character of the falls as a notable spectacle and 
an attraction for tourists. A still more bitter strife 
has been engendered in America by the question of 
the preservation or destruction of the Falls of Ni- 
agara. These famous falls have already narrowly 
escaped entire absorption in the pipes of power sta- 
tions and very energetic action on the part of law- 
Makers, both in the United States and in Canada, 
has been required to keep intact from industrial in- 
vasion and preserve, in its original beauty, at least 
aremnant of this great wonder of the world 

Another North American waterfall which, as the 
highest fall in the whole world, especially deserves 
Preservation as a natural monument, is apparently 
assured against destruction for all time. This is the 
Yosemite Fall in California, which makes a descent 
of 2,600 feet in three successive stages. As the whole 
Yosemite Valley, which was not Ciscovered until 1851, 
Was made a national park in 1864, the Falls of the 
Yosemite are under governmental protection and 
their pristine beauty can never be marred by the es- 
‘ablishment of any power station 

Thete is a popular but erroneous impression, says 
Dr. Richard Herring in an article which is here re- 
produced from Ueber Land und Meer, that the Falls 
of Niagara are the greatest in the world, and even 
those more enlightened persons who know that the 
Victoria Falls of the Zambesi River in Africa are 
twice as broad and more than twice as high as those 
of Niagara, almost invariably assigr to Niagara the 
second ‘rank among the great waterfalls of the earth. 
Even’this is an error, for South America possesses 
& waterfall which exceeds Niagara both in width and 
in height and is actually the second largest waterfal! 
lt the World. This little known waterfall is that of 





the Iguassu River, a tributary of the Parana, and 
like Niagara it is situated at the boundary of two 
States, each of which owns half of it. The total water 
power of the Iguassu Fall, which is 213 feet high and 
nearly two miles wide, is estimated as about four- 
teen million horse-power. This is approximately equal 
to the aggregate water power of all Scandinavia, 
which is so rich in waterfalls, or about ten times the 
total water power of Germany. The temptation to ex- 
ploit this great, inexhaustible, never-freezing stream 
as a source of power for industrial purposes may 
easily be imagined. At present such exploitation is 
quite impossible, as the Iguassu Fall is too far from 
the beaten tracks of commerce to make it profitable to 
establish any electrical power station, but it will prob- 
ably not be long before these falls will be threatened 
with the fate of Niagara. This undesirable possi- 
bility has been foreseen by the interested States, 
Brazil and Argentina, which have already begun ne- 
got‘ations designed to protect the falls. 

The largest of the earth's waterfalls, the Victoria 
Falls of the Zambesi River, in Rhodesia, which are 
386 feet high and more than a mile wide, and which 
were discovered by Livingstone in 1855, have also be- 
come the subject of a compromise between the con- 
ilicting demands of the lovers of nature and the pro- 
moters of industry. The water power of these falls 
is estimated to be fully thirty-five million horse-power, 
two and one-half times that of the Iguassu, and five 
times that of Niagara. By way of comparison, it 
should be noted that the aggregate water power of 
the whole of Europe cannot greatly exceed thirty-five 
million horse-power. It is certainly possible to de- 
rive a few million horse-power from this great fall 
without appreciably detracting from its majestic 
beauty. The demands which are made at present are 
still more modest. The Victoria Falls Power Com 
pany ask for only 150,000 horse-power, less than 1/200 
part of the whole, and the plans for the future devel- 
opment of the station involve no danger of the anni- 
hilation of the falls. The British government and 
the colonists know very well that the Victoria Falls, 
which since 1905 have been easily reached by the 
Cape-to-Cairo Railway, which crosses the Zambesi im- 
mediately in front of the principal fall, will certainly 
bring as much money into the country by attracting 
tourists as by producing electrical power. 

There is no other waterfall in the world which is 
at all comparable in greatness with the Zambesi, 
Iguassu, or the Niagara. Asia, notwithstanding its 
colossa] mountain ranges, is comparatively poor in 
large waterfalls which are found most abundantly in 
Africa and North America. The largest African 
streams, especially, are interrupted by many falls of 
considerable height. The Congo has several high 
falls which, owing to the great volume of the river 
(about sixteen times that of the Nile), may be counted 
among the most important sources of water power on 
earth. The Stanley Falls, in the middle reach of tho 
river, consist of seven successive falls, of a _ total 
height of 164 feet and a width of nearly 4,000 feet, 
and offer an exceedingly rich source of power which 
probably will soon be exploited. Still more important 
is the total water power which the Congo develops in 
the non-navigable section extending from its mouth 
to Stanley Pool. Here the river, confined in a chan- 
nel only a few hundred yards wide, and with a depth 
of water of nearly 3(0 feet, flows with a velocity of 
48 feet per second so that at every point of the 
stream 25,000 to 30,000 cubic meters, or about a mil- 
lion cubic feet, of water are hurled along with ir- 
resistible force, while thirty-two rapids and water- 
falls lower the level of the stream by 820 feet in a 
stretch of 170 miles. 

The lower Nile in Egypt possesses a series of 
rapids, the celebrated Cataracts of the Nile, but no 
waterfall in the strict sense of the word. True water- 
falls occur on the upper Nile, the most beautiful of 
them at the point where the stream issues from Lake 
Victoria Nyanza. This Ripon fall is only a few 
yards in height, but the volume of water is so great 
that it presents a magnificent spectacle. 

Comparatively few persons know which is the 
highest waterfall in Europe. The most voluminous 
of European waterfalls, strictly so called, are the 
Rhine Falls at Schaffhausen, but the highest are 
the Rjukan Falls of the Maan-Elf River, in the Nor- 
wegian province of Telemarken. The principal fall is 
800 feet high and the total height of the two chief 
falls with the intervening rapids amounts to 1,837 
feet, while the average flow of water is 50 cubic 
meters, or 1,760 cubic feet, per second. The largest 
water power station yet projected is here being de- 
veloped by the Badische Anilin und Sodafabrik, in 
conjunction with other firms, for the fixation of at- 
mospheric nitrogen. The Rjukan Falls, with their 
total energy of 250,000 horse-power, are already 
things of the past, for they have been irrevocably per- 
verted to industrial uses. A similar fate threatens 


other small Norwegian falls, but Norway is so rich 
in waterfalls that it can well spare a few. in 
Sweden, likewise, the Falls of Trollhatta, the most 
celebrated of all Scandinavian waterfalls, have been 
almost entirely annihilated as objects of natural 
beauty. ‘Nearly all of their water is now employed 
for the production of electricity. The government 
itself has recently established here a power station 
with a capacity of 40,000 horse-power. This, now the 
largest water power station in Europe, wiil soon be 
surpassed, however, by the station at Rjukan in Nor- 
way and by a still larger station in the north of 
Sweden, which will serve for the operation of the 
Lofoden Railway. 

The Porjus Fall, at which this last-mentioned sta 
tion will be placed, is only one fall, or rather rapid, 
of a long series formed by the Lule-Elf, near its 
source in the lake region of Lapland. 

The largest and most beautiful of these falls is the 
celebrated Harsprang, which forms the subject of 
many legends. The Porjus power station is expected 
to reach completion in 1914 and to develop soon after- 
ward about 80,000 horse-power, yet the wild beauty of 
the Porjus Fall will be little affected, as it is esti- 
mated that its total water power in summer, after 
its sources of supply have been regulated, will be 
about 300,000 horse-power. In the Por’us Rapid the 
river descends 164 feet in about 2 miles. The Har- 
sprang is also half waterfall and half rapid and aec- 
complishes a descent of 244 feet in 1% miles. The 
Harsprang would therefore yield more power than 
the Porjus, but it is to remain untouched for the 
present, and it is to be hoped that it will be forever 
preserved as a natural monument. Sweden, with its 
great wealth in water power, can well afford such a 
luxury. Even little Finland is endeavoring to pre 
serve natural beauty and has decided to keep her 
greatest waterfall in its original condition as a 
natural monument, and to allow no large power sta- 
tion to be erected on its banks. This fall is the cele- 
brated Imatra Fall of the Wuoxen River. The total 
descent is only 66 feet in two miles, but the volume 
is very great and the depth considerable, while the 
width of the stream contracts from 570 to 150 feet 
in the course of the falls. 


Some Engineering and Economic Results of 
the Commercial Motor Vehicle. 

HE Engineering News recently expressed the 

opinion that “The commercial motor vehicle must 

be able to show an all-around saving in the cost of 

doing a given task before it can expect to find favor 
as compared with the horse-drawn vehicle.” 

Further, it states, the motor-vehicle must make a 
very substantia! saving over the simple, cheap horse 
drawn vehicle in order to win success. Any motor- 
vehicle equipment is going to require a large invest- 
ment compared with horses and wagons, and the 
purchaser must be shown a good profit on this in- 
vestment after the items of depreciation and repairs 
are provided Jor. 

“The averayzze merchant, or manufacturer or con- 
tractor is not going to make a large investment in 
motor trucks or motor delivery wagons un'ess these 
vehicles can earn a good deal more than six per cent 
net on their first cost. Most concerns are borrowing 
money at that rate to use in their business.” 

At the present time however experience accumu 
lated from many sources appears to show that there 
are commercial motor vehicies now on the markei 
which can, under favorable circumstances, show a 
large saving over the cost of working with hors: 
drawn vehicles. 

The great advantage of the motor vehicle is that it 
can run at higher speed and carry heavier loads than 
any vehicle drawn by horses. Every engineer who 
has made an analytical study of the ccst of wagon 
traffic knows that one of the largest items in the ton 
mile cost of freight haulage over common roads is 
the wages of the driver. It is an interesting fact 
that the lowest ton-mile costs for haulage by wagon 
over common roads in the United States are not made 
over the improved roads of the Hast. They are made 
in remote districts of the West, still beyond the reach 
of railways, where goods have to be hauled long 
distances over the crudest sort of highways and where 
the volume of traffic is such that teams of eight or a 
dozen or more mules are used to a load and one driver 
manages a load of several tons. 

“It will be apparent from this that one of the most 
hopeful fields for the use of motor trucks is in any 
industry where the volume of traffic permits heavy 
loading and long hauls. The motor vehicle will make 
a better economic showing in heavy trucking, for 
example, than in light delivery wagon service. In the 
latter service, again, the advantage will be much 
greater if run on a sburban and country route, 
where distances are long and stops are few, than on 
a city route, where a small area is covered.” 
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| pay for them, promptly, if 


A Simple Turnbuckle 

By William Grotzinger. 
SIMPLE turnbuckle which I devised and used on 
Aus monoplane glider can be easily made as fol 


lows Take the spokes and nuts out of an old bicycle 





Turnbuckle made of a bicycle spoke. 


wheel I'wist the wire at the unthre: ed end, so as 
to form a loop to receive one end of the bracing wires 
For the other end, cut a strip from a piece of sheet 
iron, 3 inches long and ™% inch wide, punch a hole 
in the center to receive the threaded end of the wire 
Punch a small hole at each end of the strip to receive 


the other end of the bracing wires Now bend the 


strip as shown in the illustration, and put the nut 
in place You will then have a small, neat, strong 


turnbuckle, which can be used for many purposes 


Adz-tightener 
By W. A. Lane 
r its best, an adz is a rather dangerous tool to 


4 use, and to have it work loose is nearly certain 


to end in disaster. A tightener as shown here is not 
expensive, can be put on any adz, and will last as 
long as the adz itself. On the upper edge of the 


head drill a hole and tap for a *\-inch set-screw 4s 





Adz-tightener. 


shown in the drawing. Have the square head on the 
set-screw flattened like a thumb screw, so that you 
ean tighten or loosen it with the claws of your ham 
ner Next, make a thin strip of iron the width and 
length of the upper side of the eye The set-screw 
bears on this iron strip and makes the pressure on 


he handle even 


Turning Ball Joints to Gage 
By C. G. 

N Handy Man's Workshop of April Ist, there was 
I. description of a method of machining bal! and 
socket joints. The writer is of the opinion that the 
tools used in the method described would be apt to 
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Device for turning balls to gage. 


become dull it 


a comparatively short time, and then 


| not be sharpened without altering the gage. A 


iend f he \ eT eventhy lesigned tke device 
shown in the accompanying sketch, which overcomes 
the difficulty The cutting too ised is shown in per 
spective in Fig 4 it will be observed that it con 
sists of a bar with a channel in the upper surface 
which is of such shape that when the bar is cut off 
at an angle of 45 degrees, a cutting edge will be 
ormed that will be a true semicircle. The tool is 
ised in a device somewhat similar to a pair of plier 
as indicated in Fig. 1 In one of the jaw f th 


pliers is a bearing block with a pyramidal socket to 
receive the ball, while the cutting tool is mounted at 
an angle of 45 degrees in the other jaws of the pliers, 
with its cutting edge centrally disposed under the 
With the shank of the ball end secured 
in the chuck of a lathe, the pliers are placed over the 


bearing block 


ball in the position indicated, and then the handles are 
pressed together until stopped by an adjusting screw, 
the tool in the meantime cutting the ball to standard 
gage. When the tool wears down, as will be the case 
after a few balls have been turned, it may readily 
be sharpened, provided the same angle is always pre- 
served at the cutting edge. 


An Improvised Bobbin Winder 
By Henry H. Riggs 

AVING wasted much time winding small bob- 

| bins by hand for lack of a lathe, the last time 
I had to wind one it occurred to me to make use of 
a common drill brace, which proved so satisfactory 
as a bobbin winder that [I pass the idea on to other 
amateur electricians whose outfit is limited as mine is 
The method is shown in the photograph. A drill 
shank or any bit of heavy wire will answer as a spin 
If it does not fit the hole 
in the spool, wrap it with paper till it does, snugly 


die to mount the spool on 

















Improvised bobbin winder. 


If a vise is not available, the brace can be clamped 
to the edge of the bench with a screw or two while 
the winding is being done 

A large spool of heavy wire can better be wound 
with a common carpenter’s auger brace. The spindle 
on which the spool is slipped should be longer than 
the spool. The end is then supported by inserting it 
in a hole bored in the edge of the bench, while the butt 
end of the brace is supported in its traditional place 
in the “pit of the stomach.” This leaves both hands 
free for winding 


Home-made Anchors 
By Albert F. Bishop 


JERE are two ideas that may be useful to the 
I handy man who owns a boat, but doesn’t own a 
suitable anchor. One of the illustrations shows an anchor 
of the conventional form, but made of wood and stone 
A piece of wood with a natural bend is used for the 
fluke piece. The ends must be pointed and two holes 
must be bored through it, about 4% inches apart, to 
receive two sticks of very hard wood Each stick 
should have a knob on one end to keep it from draw- 
ing through the fluke piece. A stone should be placed 
between the sticks which may be sprung so as to em- 








Anchor for a house boat. 


brace the stone tightly. The sticks should then be 
well seized close to the stone and also at the upper 
ends. Anchor ropes are usually fastened to the fluke 
piece and thence pass up to the ring or loop, being 
seized there with a small cord. When pu!ling up the 
anchor this cord will break if the anchor is caught 
in the rocks. The rope will then capsize the anchor 


and probably release it. The writer saw this anchor 
on the bank of a river and thought it a very cleye; 
idea. The holding qualities looked very goog. 

The other ancior illustrated here is adapted Dar- 
ticularly for houseboats. A cross of wood is made and 
holes are bored near the ends. A square weight is 
laid on the cross, and bows of hard wood are inserted 
in the holes and are drawn down tightly on the stone, 
The ends of the bows are well secured by meang of 
hard-wood wedges. The rope is fastened to the cross 
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Wood and stone anchor for small craft. 


and seized with a cord to the junction of the bows. 
This anchor was used by the captain of a small craft. 
He felt very secure when anchored with this home. 
made device. 


Making a Wooden Tube 
By W. D. Graves 

ps the days when iron pipe was more expensive than 

it now is, and wood cheaper, it was a common 
practice to bore logs lengthwise and to use them for 
carrying water underground, often for long distances. 
It was an easy matter to bore accurately in the center 
of logs because, in the kind of wood chosen for 
the purpose, a small open or pithy “heart” extended 
through it This was very small, usually but little 
larger than a pin, but it was sufficient; for the worm 
of a bit found it to be “the tine of least resistance” 
and would follow it. While this sort of wooden pipe 
is rarely fo be desired, nowadays, it is sometimes 
desirable to have a wooden tube and to know how to 
make it. By making it in two parts one may arrange 
to guide the bit in much the same manner as did 
the old time aqueduct makers, and even more aceur- 
ately. 

These parts should be gotten out as shown in end 
view in the drawing, the two inserted tongues, a, 4, 
serving to hold them relatively in place and to make 
the joint tight. Along what is intended for the center 
of the hole a deep gage mark is made, and, witha 
corner chisel or other tool, a small triangular section 
is removed for the whole length so that when the two 
parts are clamped together a small square hole will 
extend through where the center of the final hole is 
to be. The size this “pilot” hole should be depends 
upon the size of the bit or auger to be used. Fora 
large auger it will not need to be more than an 
eighth of an inch square, and for a small bit the gage 
mark alone will often be found sufficient. It must be 
large enough so that the point of the ‘orm will enter 
it, but small enough so that the bit will be firmly 
guided and drawn forward. 

When boring the parts must be very firmly held 
together and the bit must be drawn out as often as 
the pod fills with shavings. For the latter reason it 
is advantageous to have a bit with as long a pod as 





e- ena G+ 














Blank for a wooden tube and double crank for auger 


is available. The shank of the bit is best lengthened 
by welding a steel rod to it. For turning it a commoa 
brace may be used; but if much work of this sort is 
to be done, it will be found to be accelerated by ha 
ing the end of the rod bent into a double crank, like 
that commonly used on “ship augers,” as illustrated. 
This is operated by taking hold at A and B with each 
hand. It requires a little practice to enable one {0 
turn the cranks thus without making the bit wabble 
considerably; but as soon as one gets the knack he 
can do the work much faster than with a brace, 

much more easily. 
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Separator in City Refuse 
Disposal 

HE magnetic separator is now largely 

used in various fields of industry, and 

much eefficiency in sav- 

is employed to 


is found to be of 
ing time and labor It 
separate magnetic from non-magnetic 
material in a mixture of the two. 

handling coal, rock, 
and when it is that no 
large pieces of steel or iron should enter 
made of for 


molding sand, 


It is of value in 
ore essentia 


the crusher. It is also use 


removing iron shot from 
for separating brass chips from machine 
separating mag- 


separator is 


shop turnings, and for 


netic ores. This form of 


also particularly useful in taking out the 
found in all sorts of 


bits of iron or steel 


junk, such as leather goods, rubber and 


rags, which must be removed before the 
material is worked over into new prod- 
ucts, since if allowed to remain they 
would de eterious!y affect the material 


or be a source of injury to the machin- 
ery. 

Still andther application is the use of 
grain elevators, 
mills Before 


the separator in 


plants and flour its in- 
stallation 
mill stones 
fragments of wire found in the grain asa 


binders and 


caused to 
by the 


much damage was 


and other apparatus 


result of the use of modern 


reapers 

There are various more or “less elab 
orate forms of separators, the simplest 
being the separator roler. The roller 


shown in the accompanying illustration 
consists of alternate coils and steel disks 
the shaft. The coils are 
the 


turn 


concentric with 
doweled to 
their 


wound on steel spools 
disks, and the disks 
keyed to the shaft 

Each 
a cylindrical 
tight fit on each of 

the 


brushes he'd 


are in 


coil is inclosed and protected by 


shield having a 


brass coil 
two adjacent 
obtained 


self-ad- 


the 


poles. Current for coils is 


through carbon by 


justing holders on a pair of slip rings 
at one end of the shaft 

These rollers are regularly built 12 
inches in diameter, in lengths from 16 


to 36 inches, and are driven by an electric 


motor mounted on the base of the ma 


chine. They have a current consump- 
tion of 325 to 750 watts, and capacities 
of 1,340 to 3.000 cubie feet per hour. 


They are designed to operate on any di- 
rect current up to They 
are usually installed as a part of a con- 
veyer be t system 


250 


voltage 


The material falls from a hoppe: upon 
an endless moving belt below, and is 


carried along till it reaches the magne- 


tized roller. The non-magnetic material 
being unattracted, is thrown off by cen- 
trifugal force to a bin or another 
Conveyer belt, while the magnetic mate- 
rial attracted by the roller is held until 
beyond the 
Same on the under 
drops into another receptacle below. 


upon 


Il Passes zone of 


the 


magnetic 
side, where it 

A novel and interesting application of 
this device is its use in garbage reduc 
tion plants. All contains a 
Very considerable percentage of iron, 
chiefly in the form of metal cans, etc. It 
18 very desirable to have this eliminated 
both because of its own value and to rid 
the other material of it. 

The Borough of Richmond of the city 
of New York has recently instaled a 
Magnetic separator roller this pur- 
_ —_ has been running success- 

T several weeks. It is believed 
to be the only one in the United States 
k cal such a purpose, ; though sev- 
. ohm use in Great Britain Mr. J 
the oc, the superintendent of 

‘leaning Department in Rich- 


city refuse 


for 





cereal | 


the separator. 

The dimensions of 
24 inches by 12, 
inches in diameter. 
tion is 
low, 


the separator are 
The cost of opera- 
very 


since one 


all the rollers being 12/ 
jor motor-cycle tires. 


| 

io” illustration shows a new form 
| of portable four-cylinder hand pump 
especially adapted for inflating automobile 
The aim which the 
inventor had in 
view in design: 





horse-power or 
less is suffici- 


ent to operate 
it, while the 
cost of the 


roller itself is 
not much over 
hundred 
dollars. 

About thirty 
tons of raw 
material daily 
are used. This 
is run through 


one 











ing this pump 
was to provide 
a portable ap- 
paratus which 
could be readi- 
ly attached to 
a suitable sup- 
port such as 
the step of an 
automo- 


bile. The 
pump is fur- 
thermore so 


constructed as 








a furnace 
which melts it 
down into 
about twelve tons of clinkers, destroying 
at the same time the animal and 
table matter. This, of course, is one of 
the main objects in city waste disposal, 
for sanitary 
| The clinker is then run through a 


vege- 


reasons. 


crusher, and the resu ting product passes 
onto a belt which carries it over the 
roller. On an average about 600 pounds 
‘of iron are recovered from the twelve 
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A new automobile tire pump. 


to combine 
great strength 
with simplicity 
of structure, so that it can be manufac- 
tured at a cost, and is efficient and 
| reliable in operation. The air passages 
lare so formed as to avoid joints, which 
| would be apt to become loose and to leak. 
With these objects in view the frame has 
| been made in one single casting, consist- 
| ing of a vertically disposed wall and cyl- 


low 





Diagram of the new automobile tire pump. 


tons of crushed clinker. The non-mag- 
netic residue is used in the manufacture 
| of concrete to take the place of broken 
stone and sand, and the process is es- 
pecially valuable because the iron if al- 
lowed to remain would spoil the appear- 
ance of the concrete by a peculiar stain. 
| It is probable that this process will be 
followed in other communities, when its 
simplicity and efficiency become known. 


inders integral therewith on opposite 
sides of the wall, the cylinders being dis- 
| posed in axial alinement. Pistons recip- 
rocate in these cylinders, being actuated 
by a handle A which is journaled cen- 


trally with respect to the cylinders in the! 


central vertical plate; suitable valves D 
admit air to the cylinders for compres- 
sion and permit the escape of the air 
| when properly compressed 

















Magnetic 


separator. 


}/come at equal 


point of consumption are formed dinect)y 
in the casting constituting the frame of 
the pump Valves G are 
these passages for the 
venting the return of the compressed air 


arranged in 


purpose of pre 


to the cylinders, and these valves as we 

as the intake valves D are so constructed 
that the use of ample lubricating oil in 
the cylinders will not the in 
complete closure of the valves. The air 
inlet. valves D are mounted upon each of 


result in 


the pistons and are automatically opened 


by suction by a friction-operated piston 
ring £, during the return stroke of the 
piston All four cylinders are arranged 
in opposite pairs with separate head plates 
A powerful screw clamp is formed in 
tegral with the cylinder casting by which 
the 
the running board 
ated by 
have twice 


intermediate pinion B, so that the clamp 


means pump is readily attached to 


The pistons are ope! 
means of pinions (, C, which 


the number of teeth as th: 


motion is geared down to the ratio of 
two to one. 

Each of the driving gear wheels is 
screwed to a crank shaft and from the 
crank pins, connecting rods secured to 
pistons on opposite cylinders. The two 
crank pins are arranged at right angles 
to each other, so that when one pair of 
pistons is at the end of the stroke the 


other pair is approximately at mid strok« 


The gears are cut gears. The connecting 


rods are made of manganese bronze.. Th 
bore of the cylinders is 1%, inches and 
stroke 2 inches, equivalent to an &-inch 


single stroke, and as the pump is so ar 
ranged that the 
intervals, 


compression strokes 
the 


operate, 


pump is re 
| markably especially 


since the crank handle is quite long. 


easy to 


Notes for Inventors 


The Money in Little Things. —The 
profits resulting from limited 
frequently 
patent attorneys in active practice 
instance in which 


patents of 
notice of 
The 
the 
patentee of a harvester knife grinder sub 
mitted the patent for an 
its scope. When told that the patent was 
limited very closely to the structure it 
presented and that almost a 

copy” would have to be made to 


scope come to the 


writer recalls an 


opinion as to 


“Chinese 
infringe 


it he said “That may be so, but I have 
made seven thousand dollars out of that 
patent in the last three months in the 


territory west of the Mississippi.” Pos- 


sibly his wits had been sharpened by th 
itin 


grinding operation, for we recall an 


scissors grinder of the Irish per 


suasion the office 
day and called out “Has yez anything to 


erant 


who opened door one 





sharpen up to-day?” to which one of th 


office force replied, “No! unless you can 


sharpen up our wits,” and the answer 
came quickly back, “Il have no stones 
small enough for that.” 

The One Millionth Patent.— Patent 
number one million will issue shortly 
probably about the middle of August 


The first patent of the present series was 


issued July 28th, 1836, to John Ruggles 
(antedated July 13th, 1836) of Thomas 
ton, Me., for a locomotive engine On 
hundred and nine of the patents of th 
present issue were issued prior to Janu 
ary ist, 1837, but these one hundred and 


nine patents were not regularly numbered 


on the patents themselves, although the 
original drawings and the specification in 


the Patent Office are regularly 





numbered 


On January Ist, 1837, however, the pa 
tents began to be regularly numbered 
with patent one hundred and ten issued 
,on that day, and the numbering has con 
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milti wtents. Prior to July 28th, 1836, the green coffee beans are _ treated ee ee — Department of the Scimyrgrte S 
957 pa had been granted These | with dry steam to loosen the molecular a a ccmniainie 
, ff , ‘ tl A i it] Pertaini te Apparel, 
mten ve never been omclaly nun structure, nen treate wil zaseous | 7 a TE . > vite y 
pater ; ret ; wa Bascous! §HAT.—D. stexn, New York, N. Y. This ani oo are invited to communicate with 
ered were numbered in their orde hemicals to liberate the caffein from its! j \ontion relates to hat ind it has for its|| ¢ “ey news = ee York, or 
' ; inven I le ! i : : 25 Street, ashington, D.C, 
! Examiner-inthief Skinner when he/| salts, after which the caffein is extracted ject ti provision of one having a separate to securing valid patent pasnantl for oak 
‘ Y - ; : we t ine 
vas iD arge of the classification divi-| by a volatile solvent and the beans are wh member, which may be readily mounted || yentions. Trade-Marks and Copyrights 
I ember, s« i ats f mi ~gistere > , a 
mn of the Patent Office It has been | subjected to currents of dry steam at|°" 3 brim member, ) that hat of many regi tered Design Patents and Foreign 
. | > | different styles may be quickly provided by Patents secured. 
lzgested a some eremony be at- | different pressures the selection of the desired crown member, to A Free Opinion as to the probable patente. 
whed le of the one mil " . . . ised with t brim member which has been bility of an invention will be readily given to g 
' rrasatnes- ie ulate The Cuspidors in the Patent Office.— “ " , tod inventor furnishing us with a model or sketeb pa 
pa i ) 1oTnINE ‘ ni al g 7 " “ | viously selectec 
ras ; led °| Those who have visited the Patent Office | a brief description of the device in question, all 
his in } " et been decide = 4 a communicatious are strictly confidential 
will remember the large cuspidors that "le. . we 3 al. Our 
1 Ww —e Patent No. 838.053 — I ; = Electrical Devices, Hand-Book on Patents will be sent free on 
oman’s Patent. é Se }adorn the halls at intervals It is told SIGNALING DEVICE FOR TELEPHONE || request. 
she i be of interest to women because | of a prominent Philadelphia lawyer of |SYSTEMS.—A. J. Dunron, Ketchikan, Alaska Ours is the Oldest agency for securing patents; 
is ior a ymbined bread toaster and /the old time that on one o casion he was | The main object here is to provide a signaling it was established over sixty-five years agu. 
ing . ( ras os 2S , . s r i which he signals may be sent 
warming ¢ 1 for use on gas stoves./ sitting on the steps of the Patent Office |*5*™ '™ ' whicl , = ‘ ate MUNN & CO., 36! Broadway, New York 
‘ 1 . eat . “ F to a considerable distance, as ir as ne e} . 
Apa f par ilar inter in the |nursinge a lame foot A Washington at- lis ilkely to be used for talking purposes. A Branch Office, 625 F St., Washington, D C. 
; n¢ te? tah'ea ‘ . 
nven e patent notab.e | torney asked what was the matter He /turther object is to provide a system with = 
caus vas issued to a woman Inventor, | replied that he had been in and had a|simple apparatus, including a relay for pro-| A 7 E N T S ECE TURNED 
ut 4 P 1 f Chicago rose = : lM al ‘ - ‘ ducing audible signals. 
i ‘ I ae pro \ 1 i i V interview with a ‘ Free report as to Patentability. Liiustrated Guide 
ited b i woma i ney of Chicago | pag, Office - £ ; P _— Book, and What To Invent with List of Inyen. 
Patent Off xaminer and it had been Of Interest to Farmers, tions Wanted and Prizes offered for inventions 
ind witnessed vo women. his habit when discussing patent matters SAFETY CHECK FOR CUTTER BARS OF sent free. VICTOR J. RV ANS & CO., Washington, D.C, 
Storing Patent Assignments.—The ne-| before Congressional committees, if the | MOWING MACHINES.—N. Rocers, Wolfboro ——_ —-—__ — 
essity of firep f storage facilities for |results were unsatisfactory, to kick the |N. H. The object of this inventor is to pro Cl if; d Ad rti 
. e ove eans for ¢& rf) ll an i 
the assignment ecords of the United | rubber cuspidors then in use of the U. S$ vid Me vel m ar for aut matically and in assl 1e ve isements 
i : . . : stantly stopping the action of the cutter bar Advertising in this column is 7) cents al 
States P fice was called t " i- | Ce ak y e ¢ : - ° ’ ‘ ine. No jess 
State Pater Off va a to atter ipitol along the halls. On leaving the while the mowing machin is progressively|tban four nor wore than /2 lines accepted. Count 
lon In o f May 2it The Fire |examiner’s room after the unsatisfactory | moved, at the time the driver vacates the came We ee re tee ‘ete ; nor toe must be accom. 
c panied by a remittance urther information sen 
Marshal. P. W Jicholson f the District | interview, he pursued the same tactics,|seat on the machine when said vacation 1s] request sc 
of Columbia " ist submitted to the| thinking that the cuspidors in the Patent effected purposely or accidentally | 2s —— 
Dist: sioners an extended re-| Office halls were also rubber, but he said Of General Interest. FOR SALE. 
port o a lous co tions existing | with an exclamation: “ 7 . aK :s > Nore Cen FOR SALE.- Complete set Patent Office Reports for 
f ardou nditions existi la nation 1 found them MARKING STAKE.—M. F, Nourse, Cement, | on) Sear 1x0 to Ist Inclusive, bound velumescr Oma 
practica hroughout the Patent Office|to be cast iron and almost broke my | Wash The intention of this invention is to Geastte oe to =D) inctasive, unbound volumes 
. to , ” provide a stake having a weight near its| M¥tfo date. Allin good condition. Address P, 0. Box 
ne Ac f general conditions ir foot B., Mamaroneck, N. Y. 
- F M hal } pointed end for steadying the stake, and so — 
j Office he Fire arshal has . — . aaa , : ; 
The Need of an Easily Set Rat Trap.— | #"Tanged that it cannot slip on the stake, even HELP WANTED. 
this i . ‘ an : , shoul become ser y ‘ objec 
i Wasn't it Jay Gould who laid the founda. | *®euld it ned. <A further object WANTED—GENERAL SUPERINTENDENT totake 
, . , third floor +3 —- Mn hes is to provide an improved holding means for | charge of a sheet metal stove shup employing 1000 men, 
i ion of a great fortune by the sale of rat/ +). stake when not in use. with which the| Must be thoroughly familiar with sheet metal work, 
st I nti ind cor 7 ® If s : i mets a - : . ¢ factory menagement and equipment. He must be 
sti ratte raps so, and you have ever tried | stakes may asily connected and discon-| strietly sober. efficient and have good constructive 
: a , . = bility. be al nish first-class refe: 
ficial documents, | tO set one of these five or ten cent affairs | nected Shauueher, ounsalaees tart ability: “Ools three aie 
t n the exam-| they sell in the department stores. you PACKER FOR WELLS.—A. C. Granam, Oil 5 Ga neei apply. Aduress Supt. Box 773, New 
t f tl et-| may well wonder why some one does not “!ds, Cal.—One object here is to provide a] gypgERINTENDENT.- Metal Department of a large 
1 desks and tables 1 , packer which be inserted within the cas-| manufac‘uring concern. One whe thoroughly under. 
; follow his example with a mouse trap ; a .. «| Stands the making and finishing of articles from sheet 
I xtending from : - ; : ing already in position and which is left in| metais. No one who is not thoroughly experienced 
ti d with wood shely.| that can be set without losing all one’s) piace in the casing after the insertion of the | need apply. Permanent position to right party. Ad 
= Stank . 4 ¢ 3 dress Metal Expert, Box 773, N. Y. 
i fiela doc nts/| religion menting material rhe cementing materia) 
I ' | firmly k the packer in place, and the] 
Ross Turner as a Patent Office Drafts- | joyoring de nent iegninagiied Seeuh atin! PATENTS FOR petige 
} . r : : , . . . . FOR SALE. - Outright, U. 8. patent 948280-— combina 
g i depart Man. A celebrity who was at one ne/ packer without disarranging it in its posi-| tion or keyless padlock, and locking device for anv style 
, : i 1 7 » casing «” s le “tive, le. §& ] 
nt d th an attaché of the Patent Office is Mr. tion at th d of the casing | on pe, - Jankunc #-Octes 
etri t d les oun . ‘ : . DISPLAY STAND WALTER (¢ BEI St, | 5238, Pocateilo, Ida 
Ross Turner, the prominent water color- ‘ , . ALTER GILBERT, St. » , ” ; 
tering The stairway nas < I ap: ’ ares, _ | Louis, Mo Among the principal objects which FOR te 1 prea oe ring fo. oe 
i shelving ang|ist. Prior to his European studies, Mr ; . atent No. 184. 1 oesire to se vis patent. u 
! < Wing ane F 2 “ the present invention has in view are lo particulars about this invention and other informaticn, 
a t ited I ire two| Turner was a draftsman in the drafts-|,..vige a revolving stand arranged and con-| #4ress, K. P. Willams, Route 3. Burlington, Kansas 
! itir two dif ’ i This 7 ur \ : aT ) , FOR SALE.—Patent No 91/89. This is a joint-tast 
z ' ig ty l men’s division This, of course, was | strneted to facilitate the handling and dis-| ener. “Invisible” for window screens, pereen dort 
fe it " tha ’ k t locke t night 7m : 1 _ . ete ‘f ils ‘ ows use »% A.V rht, 3 et, 
, ae es many years ago, but Mr. Turner is wel! play of merchandise packed in cartons; to pro-| cle. a Ln eg oe ee > - 
, ! ’ wet : : vide ¢ i le ¢ effici« weans for deliver-|~,.- ‘eh : — } 
remembered by some of the older officials. | “!4¢ @ simple and efficient mean r deliver-| aig PATENTRE of No. 997733, a metal device for 
Cor I he storage of gasoline in a : | holding paper targets, especially useful for indocr 
‘ practice. wisbes to have same manufactured, or will 
manner prohibited by the District regu sel! patent or invest it in a factory. C. P. Worrell, 
‘ l N t | Zanesville, Ohio. 
itions, the report says Lega Notes 
Col d Trad k | t WANTED, 
! ' isement solo rade-marks.—In ex parte 
Tth &t ‘ \ t 1 for tl storage : 4 <_ ‘ ‘ . LOCAL REPRESENTATIVE WANTED. 8§ 
: eteiods , * =e erage) Austin, Nichols & Co., the Commissioner income assured right man to act as our representative 
| n this tw wooden bar . . . atter learning our business thoroughly by mail. Former 
: of Patents has held, affirming the de- experience unnecessarr. All we require is nonesty, 
. ining k ind one contain . . ji ‘ abuity, awbition and willingness to learn a lucrative 
gns inner In which gasoline| Cision of the trade-mark examiner, that business. No soliciting or traveling. This is an excep 
i . j . . P . tional opportunity for a man in your section to get into 
et i ! hed at once, as it is} where the applicant states that the color a big paying business without capitel and become inde- 
in ' \ " liable to occur at , = : — ™ pendent for life. Write at once for ful! particulars. 
at) of the trade-mark is not claimed, the spe- Address, E.R Maraen, Pres. The National Co-Opers 
any t ! n, not knowing the ? . P cei ailiiahs ‘ bans tive Real Fstate Company, L 378, Marden Building, 
volatil Chile 4 stril gp se get ial lining of the drawing to indicate Washington, D.C. 
Sve and of xplosion would be the|©0lor should be omitted. Also that coffee | MISCELLANEOUS. 
resu r lations prohibit the storage|and cocoa are goods of the same descrip- Hs 
f FREF—“INVESTING FoR PROFIT” Magazine. Send 
i amaaliie in thi sca ive properties our name and will mail you this any ~ > 
’ i absolutely free Before you invest a dollar le 
New Westinghouse Brakes.—A_ brake ‘ , ‘ _ _ Tha where—get this magazine it is worth $l) @ copy 
: ee An Unfair Competition Decision. rhe to any man who intends to invest *5 or more per 
mechanism been patented which has/., ; —_ a aes » month Tells you how $1,000 can grow to #22. 
a ind 2 o _ Supreme Court of the United States by —how to judge different classes of Investments the 
vo WwW ling drums ne o 1 drums : > 5 y P< y 4 hi a 
: see tee hate and wt |Mr. Justice Holmes has delivered an Real ‘rariing Power of your moner, |! ts eee 
lakes pt sla in the chain and ap- . oad —. > J and Reg 
praegiie. , ne @P-) pinion in the unfair competition case lisher, 423, 28 W. Jackson Blvd., Chicago 
plies he brake shoes to the wheels , . ‘ CIVIL SERVICE EXAMINATIONS open the way t0 
‘tof Jacobs vs. Beecham, affirming the de good Government positions. I can coach you by I 
while e oth lrum applies the brake . at small cost. Full particulars free to any American 
cision below and holding that the burden citizen of eighteen or over. Write to-day for Booslet 
shoes to vhee with the maximum , ies E Ear! Hopkins. Washington, D. C 
brekis 7 od wbiet rests upon the defendant when sued for FOOLISH! FOOLISH! is the man who nesleste bia 
raking power eans are provided whicl my . Sanna . “ . siness 2 f 's 
' ; cnhpanbaing "e" lan unfair use of the plaintiff's name to ge promote his business. Send ¢3 5) fe aaa 
. operated at a predetermined degree) justify his use of the name; also that F. A. Davis Co., Dept 8. ipemrye Phlleseneaay 
of Draking pr tre to cut the first crun » > . . METAL POLISE Will send the complete 
. iM | the use of the name of a manufacturer of DISPLAY STAND. ing it. Decidedly the best on the market. 
it of actio The patent, No. 994,2 ' : : receipt of twenty-five cents in comms | will send same 
. . pills under a secret formula upon pil!s complete. J. Duval, Grand Junction, Colorado. 
was issued to the Westinghouse Air Brake , , qudiiutnnipiatnias 
: ot me A “|made by a competitor is-not saved from| jing the cartons so that the same may be - 
Com pan : issignor f tichar &- Pot , : » ill * 
_~ (& or of Richard being unfair because the name of the| handled for the delivery of the goods therein LISTS OF ee ae ind 
Swartzweld of Sdgewood > E » . A ai 4a iii Sentew ats COMPLETE LISTS of manufacturers in all lines 
, Edgewood, Pa. In &/ manufacturer is accompanied by a state-| contained; and to provide a display stand) jj04"a: short notice at wouerate tates. Small 
paten? No 994 220 Walt V. Turner : P the construction of which is simple, economical, speciai lists compiled to «rder at various prices 
. Turner | ment that the competitor makes the pills, it ae ee ~ og Aa ry ensign tn BO Rosa caret 
f Edgewood Pa assignor to the a : ; durable, and efficient rhe illustration here-| won & Co. Ine. List Department. Box 773, New Yor’ 
= : oa even if it be conceded that he is using | with, shows a perspective view of a vertically 
estingho. ! ! _ C pany . , , oP tos : : " =a 
wan ompany, PTO \the other’s formula. The decision also disposed rotary stand constructed and er- INQUIRY OLUMN 
tay . . ‘ i P ar . . r . 
vit : ike in which a numb refers to the use of the word “patent” as |tanged in accordance with the invention de-| Q Cc 
: , n connection with | applied to proprietary medicines and | *°™*4 READ THIS COLUMN CAREFULLY.- You vu oe 
a ein ne discharge valve de- : ; : } einai «tea o” TRUSS.—P. 8S. Hageuyn, Youngsville, Pa. In| tuqairies tor certain ciasses of articles numbe 
f f i vhich { lapted | holds that the use of the word “patent lthis invention the construction confers resil-| consecutive order. If you manufacture these vee 
ef iin pipe, which is adapted |to indicate ; ici ‘ , m_secret |i... w and we wil he name # 
ate a medicine made by a secret |;, one caimeadi * hes , 1c in| Write us at once an e will send you the 
to ha o by either brake valve. the] te Pais hp nt eunport for single or double rupture = | address of the party desiring the information. There 
, |} formula when the medicine is in fact not } the inguinal region, adapts the-truss for yield-| is no charge for this servic?. In every case it i 
ra a ports and connec- | patented, is not such a fraud as defeats ing conformity in the movements of the body ee oe ee ee poe A = the <n 
t ) he I I he pressure i : . . 3 t ids e ssive pressure » issue ng bre . » 
T in t ¢ ure in the right of the manufacturer to relief avoids exce iv pre ur upon the tissue neat inquiry may be repeatea 
+} eanal ny a1 ; : P — . the rupture but exerts such a constructing MUNN & CO, Ine 
: . i » y against 1 air « > 
; in equity against unfair competition. In pressure upon the defining wall of the hernia “ —— ae 
Caffeinless Coffee Three reissues, |the decision it is said “The -use:of’the!|as will have a tendency to close the edges Inquiry Xe. 925. Wanted addresses of parte 
» ORF > One 1 , ‘ ° : . ee token ‘ . hav Pitchblende a . if able to ship ore. 
Nos { ! 62 and f have been | word ‘patent’ to indicate medicines made /|ther of and facilitate a healing action that gr No. ay ee Efe addré sses of firms 
ya ad « nal band Q7 > , , ill eure e sam selling second-hand water turbines 
sranted al patent, No. 897,840, by secret formulas is wide spread and |W!!! cure the sam Inquiry No. SBG6,— Wanted addresses thew 
f t} ratio reatn t of re)] . : ; : A: iG W , F T "ELE SPEN- | havin e terials t i ny part © 
uration or treatmer iffee well known. It is mentioned in the dic- .. eee soe ot TRAVELER DISI os Toa fey No H2SR. Wanted to buy n machine 
. ' ' , F ; SERS.—J. 8 RAKE ancaster, 8. C. The b fl f a filbe: ‘ 
inbroke! green -offee artea s . . _ See removing the coat of a filbert. 
. coffee tionaries and it occurs in the plaintiffs) jist here is to provide means for supplying| , !mquiry No. 9260.—Want addresses of parties 


vy containing caffein, but 


irculars.” 
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to ship corandum, et. flint, emery or aly 


travelers to the dispensing device, by means) suitable as an abrasive. 
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of which the trav lers will be held in proper - eens 
sition for dispensing, and supplied to the 
pores in such position With the improved 


loading wire, the travelers may be placed on} 


the magazine in proper 
ing, and they cannot become disarranged dur 
ing transfer, neither can they be lost in| 

| 


position for dispens- | 


| 





the wire, if th pins are retained in place 
until the loading wire is centered 
a. 
ROLLER BI ARING LuTHER Bapowr, 8t. 
Johns, Ure This roller bearing is designed | 
for gene ral purposes, 
automobile and other 





as for example, car, | 
vehicle | 
also machines of various charac- 





locomotive, 
wheels, and 
The invention is shown in the engrav- 


ters. 

ing which represents a central longitudinal 

eetion of the bearing, and the improvement OVEN THERMOMETER AND VENTILATOR, 
contemplates an inti-friction bearing capable 


tion in temperature is permitted before the 
|}damper operating mechanism again comes int: 
play 


Machinesand Mechanical Devices, 

| PICTURE DISPLAY CABINET.—Mark C. 
| PHILLIPS, State Agricultural College, Corvallis 
Ore. Among the principal objects which this 
invention has in view are: To provide an 
automatic mechanism to expose successively 
pictorial exhibits to attract attention and to 
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ROLLER BEARING 


of free working under end thrust in either 





direction or a lateral strain, as that occas | 
joned by the weight of the load, the bear PICTURE DISPLAY CABINET 
ing consisting of an inner and outer bearing} 
member, and an internally threaded  bear- | 


ing support, the inner bearing member in | please passers by; and to provide a flashlight 
|mechanism for periodically illuminating the 
said exhibits The illustration shows a_ ver- 


creasing in diameter in passing from the ends 
toward the center and the outer bearing mem 
ber composed of two sections threaded into tical longitudinal section of a machine which 


the bearing support from the opposite sides in operation gives an attractive and continu 
thereof. ously interrupted display of pictorial designs 


with entertainitg advertising 





interspersed 
matter 

Mardware and Tools, 

WRENCH.—Cuartes Kane, National Mili 

tary Home, Tenn This wrench is provided | 

with different sized jaws, any one of which 


RAZOR STROPPING MACHINE.—A. For 
NANDER, New York, N. Y. This machine may 
be operated alternately by motor or manual 
, : eas power. The blade is addressed in approved 
can be readily moved into active position and . ‘ . 

‘ ‘ ‘ : ‘ position to the stropping member; the blade 
securely locked therein. Use is made of a} 2 . ‘ 

> jis oscillated to present opposite sides there- 
jaw head mounted to turn on the end of| , 
|of to the stropping member; the stropp.ng de 


the wrench handle and having a_ plurality| 
| 

of integral jaws of different sizes, and 

bolt slidable lengthwise on th handle and| 
} 





vice has a continuously moving double belt 
adapted to receive there between the blade to 
be stropped; the double and face butted strop 

}ping member is arranged to receive between | 
{Ly | the faces thereof the blade to be stropped;/ 

lthe device holds the blade in inclined post-| 
|tion when stropped, and means provide fot 








varying the belt tension 





| AUTOMATIC GATE Louris A. Laas, Max 
WRENCH. well, Texas. This invention relates to auto- 

| matic gates, and more particularly to gates 

that are unlatched and opened by a_ vehicle 

having its outer end reduced in step Snthenasmiiiing along the road and closed and 
to engage and fit any one of the jaws, to|latched again through the same agency, al! 
hold the jaw head against turning in either | of which is done automatically An object 
direction on the handl The engraving shows|js to avoid encumbering the swinging gate 
& plan view of the wrench having two jaw 
heads. It is all steel and durable, th jaws 
and locking bars are tempered cold steel and 


contain neither rivets nor threaded screws in 
the locking parts. The revolving jaws respond 
readily to the movement of the push button 


and the angle at which the head locks, en-| 
ables an operator to reach nuts or bolt heads 
in narrow and intricate spaces. 


Heating and Lighting. } 
OVEN THERMOMETER AND VENTILA- | 
TOR.—Heney C. Feesracue, Bonners Ferry 
Idaho. This devic: will automatically regu 
late the draft of an oven, whereby to main 


tain a predetermined temperature, will indi 
cate the 





AUTOMATIC GATE. 


to i os ee and _— be 7 itself with many or heavy operating parts 
graving sh a sp Agata The en-| The gates is shown in the accompanying en 
the den. we : front Phos of & portion bel graving, which pictures the various features 
Ss etrin px: b gop slain nt in pane, SuU-| of the construction, among which is the pro- 
that aa — a a so arranged) vision at each side of the swinging gate of 
tures, the ~ apr: predetermined bonne <a separate yehicle-engaged road members, pret- 
ever, heat amper is not affected. W hen, hoW-|erably in the nature of fulerumed running 

’ exceeds predetermined high tem-|poards, and located at opposite sides of the 
oe the compre is closed, the composite] road, one of which controls the opening and 

flexed toward the lamina having the the other the closing of the gate 

lowest coefficient of expansion. As soon as the 


damper is closed, temperature rises, and the 
damper again gradually opens and is held 
pen until the hizh temperature falls. When 
the damper is open or closed, some little varia- 


Notr.—Copies of any of these patents will | 
be furnished by the Screntiric AMERICAN for 
ten cents each. Please state the name of the 
atentee. title of the invention, and date of 


Select Your Speed 
Indicator FIRST— 


© have a Warner Auto-Meter 

on your car is more important 

to you than the top, the glass 
front, or any other accessory. It’s 
almost as important as fhe car itself. 
This statement may at frst seem over- 
drawn—but 


Consider These Points— 


No matter what top or glass front you 
select, ycu cannot go far wrong—all 
are good. There is no definite standard 
of value. The Warner is recognized 
as the Standard of Speed Indicator 
Values because of its Supreme Quality 
and enduring accuracy. You can go 
away wrong if you select the wrong 
Speed Indicator, for not all are good. 
x * 4% 

The Speed Indicator is the most- 
looked-at thing on an automobile. 
The driver refers to it constantly every 
instant the car is in motion. 








is 





Other car owners and those who 
pass your car when drawn up at the 
curb, look for the Speed Indicator when 


New Model M2, $125 
Equipped with 
Warner large fig- 


jiiitiiii 



















deciding for themselves or for others ure odometer — 
Aheth : rece ea ‘ye electric light un- cs 
whether you are driving a good car or | der glass bezel ha 
not. outside trip reset oo 
. = 

and extra detail 






It is common knowledge 
among Motorists and Laymen 
that the Warner is the Highest- 
Quality Speed Indicator and that 
it is used on the dest cars. 


trip reset. Has 
electric lighted 
Chelsea clock 
outside wind and 
set. Price $125. 
There are other 
Warner models 
varying in price 
from $50 to $145 











Therefore, if the car carries a Warner 
on the dash, they unhesitatingly brand 
that car as Good. If it is an inferior 
and unreliable Speed Indicator, the 
Quality of the car is open to suspicion 
in their minds. Our Branch Mana- 
gers and Salesmen in every important 
city report having many times heard 
people on the sidewalk, who have 
stopped beside a car, say in almost 
the same words: 








daguiaunndiniiiniiaiii 





‘I do not see the name of the 
car, but it must be a good one for it 
has a Warner Auto-Meter on it.’’ 

* * 
We are stating facts when we say that 
the Quality Varner is accepted by the 
General Public as a re/iable index of the 
Quality of the car which carries it on 


the dash. 


WARNER 
AUTO-METER 








eit 








‘* The Aristocrat of Speed Indicators’ 


r 


The Warner can be secured through reputable 
Automobile dealers in any city or town in the 
United States. Warner branches are maintained 
in all the principal cities for the convenience of 
these dealers and their customers. Inquiry to Beloit 
or at our branches is invited for Warner literature. 


Warner Instrument Company 


Main Offices and Factory 


1166 Wheeler Avenue, Beloit, Wisconsin 





Branch H Maintained at 
Atlanta Chicago Detroit New York San Francisco 
Boston Cincinnati Indianapolis Philadelphia Seattle 
Buffalo Cleveland Kansas City Pittsburg St. Louis 
Denver Los Angeles Portland, Ore. 








is paper. 
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| otes ¢ 
Kindly keep your queries on separate sheets of paper when corresponding about such 
/ matters as patents, subscriptions, books, etc. This will greatly facilitate answering you Do you know how to judge a motor 
{ | questions, as in many cases they have to be referred to experts. The full name and address oil? My booklet “Motor Lubrica- 
| should be given on every sheet. No attention will be paid to unsigned queries. Full hints tion” will help you. It tells of the 
to correspondents are printed from time to time and will be mailed on request. perfect lubricating quaiities of 
{! ong aT Eee : sr Panhard Oj 
v/ Do you realize what a e (12488) A.B. 8. asks: 1. Can you in-/lent. The temperature ie raleed ay Pha a 
form your subscribers the degree of coefficient | T#508 - at 18 e cause 0 ‘ a 
“smooth” tobacco really is? expansion and the malleability of copper, "™perature upon the air being released from For Motors 
One that can t bite? If not, try P , ' : 19 pressure? A. The opposite action, namely, ex But it is more than an ordinary advertisement. I will 
brass, aluminium, soft iron, and steel? A. , b 4 send it free if you will give the name of your dealer, 
A Velvet. lt means cool smoking. The coefficients of linear expansion for the ayes produces the aha en, SNE, Don’t merel ask io od oil 
\ And, it means a whole volume jmetals you name are per degree Fahrenhelt, 1 drop in temperature. The distances between =P y go — 
} f . t id ° h and at a temperature of 104 deg. Fahren- molecules are increased, the mean free path is say anhard,” because: 
» » bes es—a t i ) i ‘ 
; \ { oF enjoymen - rich, helt, as foll . @ +r. 0.00000610;: brass lengthened, and the number of collisions is de refined from the ss in the world 
: \\ mellow fragrance that is peculiar peng A ao nt saat nnnrioze.| reduced progr gag 7 ser gp ic sie 
. 1) is n full J d + cast, 0.00001041; brass wire, 0.00001072;) T®@US Jat euough flrati beg y oh 
Fe watarsanes wo te: vom, | aluminium, 0.00001285 ; soft iron, 0.00000672;/ (12497) 0. W. E. asks: Would you | by. "Ericaes always hie 
}/\ fully matured Burley leaves. Try annealed steel, 0.00000607 No figures fe-| .:,aiy tell me where 1 could get some infor tempenteses. Sold hth 5 - on 
{ ’ perene tee . Ere "= : : ’ ue : or in barrels. 35 years of Oil Experience has 
| \ A it today and you II never be con- {| |garding malleability are reliable unless the mation regarding “colloidal solutions,” or a a = ae Mm sta va ny Ry aes thts 
| ie of > os e is aref ter- b : Ss s for you—i u writ in 
} ( \ tent with other tobaccos. wonery n of the samp! oo fully deter-| inely divided metal in a liquid? I am _par- 
ay | }mined. The general order of the pure metals] is wiarly interested in copper. If you have GEORGE A. HAWS 
| lt your d r's, or if he i] | in malleability, os gee ly Rest, ; is gold, any SUPPLEMENTS containing anything on this Stein Giice, re _— rtp a 
\) “ ’ i you | silver, aluminium, copper, tin, lead, zinc, plat subject, kindly tell me what they are. A. You " perative plan 
n ra dimé,to an ' iro ° Fi ie e ets o alloy ; ‘ 
py cy gt 7 iInum, iron 2. What i ; the metal r alloy will find valuable articles upon colloidal solu 
iving the nearest coefficient to glass A-|tions in the SupPLEMENT Nos. 1477, 1581, 
| . is Oo ets y : as e —_ : 
SPAULDING & MERRICK i*latine oe -- the ; nly m tal =. has th | 1779, 1804, price ten cents each. The subject 
I sume coefficient of expansion as glass. is treated in all the physical chemistries. We 





Dept. 7. Chicago, UL 
can send you Jones’s “Physical Chemistry” for | 


|} (1249 » W. iS: 3 > 
494) A. W. K. asks Has anyone $4; also Zsigmondy’s “Colloids and the Ultra- 
any experimental knowledge of a substance | microscope,” price $3 


which, if shaped like a wedge. will weigh | 








|}more when lying on its side than when lying (12498) J. S. R. asks: 1. I would), 
jon its back with the edge up? The writer! jike to know if there is any substance of any | 
firmly believes this to be possible, and that| king that smoke will dissolve or act on in any 


hibit this phenomenon. A. We can answer] the fuel which is burned, and with the incom 


fom Reavient substance i mest Misiy to ¢F-| way A. Smoke is a mixture, differing with 
' 


| your question that a wedge will weigh less! pleteness of the combustion, The black por 
when standing upon its head than when lying/ tion which we usually call the smoke is 
jon its face, since in the former position its} simply the unconsumed carbon drifting away 
}wenter of gravity is farther from the center Of | -~pig cannot dissolve anything. The gases 
| the earth than when it is on its face. It would| from the combustion are able to act upon | 


He . ces e , 3 i . ore | 
j require most delicate balances to show this in| meny materials and corrode them. There is 


any piece of metal which such balances can] ajgg much hot-water vapor in smoke, which Elbridge Aeronautic Motors 























| weigh correctly becomes water when it is cooled and aids the Positivel ib : 
; P P sting of iron or corrosion of other metals ositively automatic in operation. 
| (12495) F.R.S : I we . ei 
| (12495) F. R.S. says: I was interested in upon which it may be condensed. 2. Is mer- Guaranteed to run ten hours at 1200 or more 
» » i ar 74568 ff i “ri j > e ° ° 
a method given in query 12456 for inscribing a hexa- cury a conductor of electricity, or anything ip r. p. m. without adjustment or attention. 
gon in a ircle, and hereby submit a geometrical liquid form that is? A. Mercury is a con-| The result of years hE O experiment ait 
solution for same, It is only a combination of two | guctor of ele« tricity, as also are all solutions all conditions of flight. The lightest and most 
ve in a text books. I thought | 5¢ metallic salts. such as copper sulphate and compact eth. cetee aut Selle 
the solution might be of interest to your readers. common table salt, and most acids mixed with tei, Met, Melita history of 
re re s g “4 ve r > j i . 
water. There are thus a great many liquid 1910 amateur achievements and our 191] 
cenductors catalog for six cents. 
(12499) H. O. S. says: Regarding Elbridge Engine Co., 4 Culver Road, Rochester, N. Y. 
the sounds given forth by the reproducer of a |— — ——————— 





talking machine, the manager of the record 
department of one of the priacipal companies sd > ENGINES a 
asserts that during a band selection all the in- Cas—GCaseli Distillat 


etr laving e € re riv 
truments playing at one instant are given no cont par bene 
airs and time. ( 






tlorsepower at o 








forth by the producer at one instant or at the saves 
. ; . . f all 
Checks the muzzle blast, preventing report same time Now will you kindly answer this " Cearantecd Five Years 
oise and recoil. Makes rifle practice possible Is it not a fact that any object giving forth Speci KS e to intr nn Se 
any where . ties, rite for catalog statin 
imywhere. Adopted by U. 8. Government. different tones by vibration can have but one wanted 





Wonderful aid to marksmanship. Couplings 
furnished for attaching immediately to any 
rife. Write us make, model and calibre of 
your rifle. We will tell you what Silencer you 
need, price, etc. Give your dealer’s name. 


rate of vibration, with its accompanying tone WITTE IRON WORKS CO. 
; : 1608 Onkland Avenue, Kansas (ity, Missouri 
at any one instant or fraction of a second, it : : =a : -- 


being impossible for it to vibrate at two dif 













Running } = in the Country 





WRITE TODAY ferent rates at the onme instant? I have always Ki Without Fuel Cost 
MARIN SILE NCER, Hartford, Conn. | | understood and believed this to be so, and it A pomping engine costs you money for fuel every 
seems te » is re > rec » > minute it runs—a windmill runs only when there is 
= to me to disprove the record de partie nt ig ee constantly require repairs - - but, the 








eqtipment on your mew rifle | A. Theorem: Line // i) is side of inscribed penta- 





























manager's assertion. Taking the length the 
gon. Proof: First, to prove that AC is a mean ae a = . . . ee 2 = | Niagara Be yd ae 
ratio betwee AB iBCor record groove passed over by the reproducer without cost of fuel, year after year without 
\\3 aaa) // tawawith —_ POSWESE A 2s OME 05 C; OF during one second, my opinion is that there is | |Déecessity of repairs, Write at once 
mS iaach et 4 4B:AC:AC:CB catalogue AA and guaranteed « t 
a FREE A Fascinating Booklet : pple : but one sound at any one time; but as there NIAGARA HYDRAULIC ENGINE CO. 
= TO ALL “WAYS AND MEANS ABP=AEK—EB is one sound each smallest fraction of the 150 Mood Bidg., — inti, 
4 f IN PHOTOGRAPHY " (AF + FE)*— Ev* second, and they follow each other so swiftly. 
of ‘ ints.—Write -(AF+EB*—EpB the ear cannot comprehend that it is being 
- Burrovcus Weticome & Co iP+24FX EB deceived, and believes it hears more than one Water Raised to Any Height 
West Sird St, New York, or _s ie : instrument at the same time. Could not this and in big quantities without pump- 














M01, Coristine Build ng, Montreal =-AF(AF-+2E B) oe . . t 7 ; 
. ae AC(AF+ FG) be positively ascertained by having two trom- 
‘a “etm ao (a0 + 4 cece bones or cornets play each a different sus 


tained note, and see if the reproducer would 




















5 ; BE= 45 (construction) give the twe tones together? Or perhaps two 
Typewriter TYP. y Rng Ey ed . different notes on an organ would be more 
writers and Other Machines Using Stee! Type. =~ AC?+ACX AB j mechanically exact and even. A. It is not a RIFE ENGINE CC., 2682 Trinity Bldg. MY. 
Makers of Stvet Letters, Metal Stamps, Stencils, Etc. a -—ACXAB Wi lfact that any object giving forth different 
NEW YORK STENCIL WORKS, 100 Nassau St. , N.Y. - ABUAB—AO) = 403 tones by vibration can have but one rate of | W h ° 
- ABXCB<A@ or vibration with its accompanying tone at any atc making 
Veeder Gounters Price sia ; one instant or fraction of a second. It is very : We teach iv thoroughly in as many monte @° 
AB _ Ac AB: ACHAC:CB possible for it to vibrate at two different rates ticeship. at: cuteas Gale iesnae Positions se 
reciprocati AC CB at the same time. The difference in tone | cured. Kaesyterms. Send for catalog. 
oan” aed _ oF revo 7 Make 4S=CB..SB=AC quality of different voices and instruments is | ®T. LOUIS WATCHMAKING SCHOOL,St. Louls, Me. 
Booklet Free Now, from above:— AB: BS: BS:ASby|due to this very fact, and a vibrating string 


YEEDER MFG. CO 
18 Sargeant S!.. Harttord, Conn. 


Comet ers 


construction and A D = AC by construction. | of piano or violin vibrates at a large number e 
~AB:A D:: 4D: AS, hence 4s BA Dand|of rates at the same time. The recorder of a ae York Electrical Sch 
Ss 8 ar, is is . % alking achine kes ¢ i > ; 
S DA are imil wr, but BAD is isosceles.’.| talking machine takes a form of motion duc etn ates ant ene 
SDA is isosceles and A D= DS=SB to the resultant of all the forms of motion plied electricity without limit as to time. 






























ete Counters 
ind Fine asting , I, 
. , : ‘ wiles , ie receives . — r ru- Instruction, individual, day and night seboo 
= Roper at Great Britain b 4c.. : SDB is isoace les and <DBA which it receive S from the sounding instru Seetnanana complete and ap-to-date. Students leart 
Hond. Wins! oem A we <ADS,but< DSA <DBA+BDS ments, and for this reason the record can im-|§ ny doing, ond bz 4 poostiont =? a aereeed. 
—— , 5 . gs _— » re e — » tone s |§ enter all felds of electrical industry fully q 
' i 2 Ae 4. hms : DSA = a BA wer pt upon as r reedicagp / “ s as School open all year. Write for free prospectas. 
Ms verre > ‘ xt Seandinavian Countries by S20 : JI=OX SN A ) t. \~8 anc it as) receives rom le motion o le re- ORK 
ews & Co,, Hutton Strasse 17.90, Berlin | 4 BD = }of 2rt. <e or 4 of 4rt. <s.". arc| corder. Doppler’s Principle is the accepted 27 West Seventeenth Street NEW Y 
acs tt ie ee %, i D-= *& of a circumference or arc DA His} | explanation ef this fact. Many tracings of —— 
~~ of a cireumference ! Q. E. D. combined tones have been made. It is of 


| course ery ic . ss > »x- 
|} (12496) G. O. B. says: Your answer “ wry Gee, © ot ee. Se You Can Now Purchase 


| : : tend such records to the very complicated re- : 
| to query No, 12467 in your June 10th issue | sultants of the impressed curve of the disk of A Complete Curtiss Power Plant With 









s 
j interested me greatly. I want to ask: 1. If| talking machine for an orchestra, but the a Genuine Curtiss Motor and Propeller. 
t the rise in temperature of air during compres- fact that this is true of simpler compositions Curtiss power plants have been tried, tested and proven. 
f sion is due to the more frequent collisions of af tune leads with <ouiele to the belief that bie a : aprgre dS vr Se 
I ES « 1 . ‘ : Ye equipmen! n wor it a 
[ FOR gm the molecules J A. The compression of a gas it is also true of the complex tones of the success of your aeroplane. No experimenting or thought 
7 Write Jor B 5 ss The ee the effect of a mechanical force against the | pang or orchestra We do not look for any on your part is necessary —it has all been exe for you 
\ Sense of Auton bile Lubrication.” vette pressure due to the heat energy of change in the accepted theory on the matter : | Oy mcrae ib pee 
\ BAVOLINE OIL CO. | tm gas, which varies with its temperature.| he opinion of the manager of the record de- « Model “A” 4 cylinder, hy 
’ lodian Refining Company, | The result of the compresston is to bring the | partment which you quote is entirely in accord Model ‘‘B”’ 8 
New Tick Cuteneo | molecules nearer together and produce more | with our own. ’ Propeller, radiator wed ei 
Birmingham, | collisions per second by reducing the mean —~ especially desi 
12500) J. W. N. asks: Under the aneh, mater. 


free path through which a molecule can move Descriptive cireular “A” 
another molecule. The| rules of science, as taught by the institutions fre the anki 


Ga rag. ’ efore it collides with , 
rane ; THE CURTISS MOTOR €@. 
“= < alers j}outward pressure is increased, and the col-|of the world, is it possible for any man or Curtiss Aeroplane Metor Hammondspert, N.Y. 
w.r ter i Cal. ma 
& Co San ate Cat. lisions are both more numerous and more yio- agency to forecast the weather for months 
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ahead, a3 is done by 2 few 8¢ if-asserted prophets | inated that in Pittsburgh a liberal agen, 
and so-called weather bureaus of this country ke food for a family of five could not be pur-| 
A. It is not possible to foretell the weather|chased for less than $11.88 per week. From 
for any extended period, beyond the most gen-|these contrasting figures we may draw our 
eral terms. The | Ss Weather Bureau after own conclusions as to the unenviable state 
more than forty years of continuous practice }of the unskilled worker in the steel mills. 
does not attempt specific predictions for more | Rents are high. The twelve-hour day, con- 
than thirty-six hours. Long-range forecasting |tinued in many cases through the seven days 
js not yet reliable The conditions which de-|of the week, leaves no time for anything else 
termine the motions of the vast masses of the | save food, a pipeful of consolation, and sleep. 


atmosphere are too little known, When a/'This is of course the shadow of the picture, 
storm appears in our 









The ambition of every tiremaker 
in the world is to some day 
make a non-skid tire as good, 
and as popular as the famous 


NOBBY TREAD 





western region, it is not | there are higher lights. The volume is one} 
possible to tell at what point it will leave iat fat the six which comprise the notable Pitts 
Atlantic coast, o! what its path will be across | burgh Survey findings, and is remarkable for 
the country. The success of the U. S. Weather jthe way in which it goes to the very heart of 
Bureau in forecasting storms, frosts, and rive | things and tabulates human strivings, long- 
foods is very remarkable, and this work Of | ings, and limitations in columns of cold type. 
the Bureau is worth many times its cost, but : ‘ : ©. 

these men are very careful to disclaim the | THE CHEMISTRY or THE COAL 7 AR DYEs. 
ability to predict the weather for any specified By Irving W. Fay, Ph.D. New York: | 
? D. Van Nostrand Company, 1911 467 | 





place for any extended period. 






































pp. Price, $4 net. Ss 
— mai 7s | The book gives a good presentation in con- y J 
NEW BOOKS, ETC. | cise form of the principal classes of organic Eighteen months ago, Nobby 
THE SHIPPING Worip YEAR Book. A Desk | dyestuffs. An idea of its contents and their | Wace aicies ead placed ie the 
Manual in Trade, Commerce, and Nav! I opeidepoen tence we Me aenaes ee ee eer market. Since then they have 
gation. Edited by Evan Rowland | ter headings, which are as pone 1 inte heen sweeping the country, re 
Jones. London: The Shipping World| duction; 2, Coal Tar and Its Products; 3 and placing every form of non-skid 
Offices, 1911 8vo.; 1755 pp “ +“ Hydroc "6 and — ree ~ tire or non skid device on cars in 
. : he Nitro an Nitroso dyes. >. ie ri every state i Union. and in 
annual is bigger anc nee 7 the Coal-Tar Dyes. 8. The Azo Dyes. 9. The} 
Searcely anything of value coming within It8| .. 149 Food Colors (Devoted to the seven | Skidding Protection = These Lig 
scope has been omitted The pew tarffs of dyes whose use in foods and beverages has | thick, diagonally placed knobs grip the 
Austria-Hungary, Bulgaria, France, Japan, The been sanctioned by the U. 8S. Government). 10 ibeaws Gece iethameneusemion 
Netherlands, Sweden, and Greece are give.) 4, pyronines. 11. The Indamines, Indophe skidding, and drive slipping even on a 
There is a complete port and harbor direc-| 10). phiazines, Oxazines. 12. The Eurhodines «spilt arm 
wes of the British Isles and a directory Of| tnq” Safranines, 13. The Quinoxaline, (Quino cant, sents Soa Semin mates 
all the commercial ports of the world, with | line, and Acridine Dyes. 14. Aniline Black. | where 6 sieie tread would spin around 
particulars as to accommodations, charges, 15. The Alizarine Dyestuffs. 16. Indigo. 17. unhindered. 
tides, trades, pilotage and towage, revised UP) pny. sulphur Dyes. 18, Mordants. 19. Experi- | Wearing Quality — in decided contrast 
to the hour of printing. Among new features) ental Work. In point of publisher’s technique cise aneh dake Daan hee 
of the edition may be mentioned the tables) i. hook deserves the highest praise, and there a surface 10 the wear and tear of the road 
ef freeboard, a digest of the merchant ship is a wealth of fully written out structural . that it takes thousands of miles of the 
ping Acts from 1894 to 1909, tables of foreign | rormule. The treatment of the subject leaves | VW ocak “When oop tity do a 
money, weights and measures, with English) | jthing to be desired, A number of new prints | ; down, a plain tread still remains good for 
equivalents, foreign trade statistics for 1910,/ 4) an occasional roughness in literary style | many more miles of service, 
details of the world’s shipbuilding output for! J.ou1@ be eliminated by tension in a late: For safety’s sake ~for economy's sake 
the past year, and a mass of invaluable infor- edition. A curious omission occurs in the in ' \ cquie your cur atth ” MaSbtee*’ 
mation which the exhaustive index makes) q.. which, under the entry “Indigo,” fails \ 
easily available A new map of the world,) +, give the most important reference, namely, : THE NOBBY TREAD IS ONE OF THE FAMOUS LINE OF 
especially agg by J. G ne . that to the chapter on Indigo on page 375.! 3 . ; i 
R. G. §., folds into a pocket at the back Of ry. jast portion of the book, pages 417 to U t d St t T 
the volume. This shows tue routes of steamers/ 45. dane a laboratory guide 4. the prepara- | nite ates ires 





and railways throughout the world, and the tion of some of the typical dyestuffs. 

























products, ports, coaling stations and coal fields Continental Hartford 

of all countries DicTIONARY OF ENGLISH AND SPANISH| G. & J. Morgan & Wright 
sa TECHNICAL AND COMMERCIAL TERMS. By| 

ARGENTINA AND HER PropLe oF To-DaY.' wijiiam Jackson. New York: Spon &| America’s PREDOMINANT Tires 






By Nevin O. Winter. Boston: L. C.. Ghamberlain, 1911. 12mo.; 164 pp. 

Page & Co., 1911. 8vo.; 421 pp.; illus- Price, $1. 

trated. Price, $3. An excellent idea is embodied in this neat 
Argentina, ilke the other countries of South) jittje giossary, for it concerns itself with list-| 
America, has received far less consideration ing and interpreting the special terms of the 
than it is entitled to. One of the greatest jon steel, hardware, and engineering trades 
food-producing countries of the globe, queen Of) 64. the ponefit of those who are engaged in 
the South American republics, first among them 
ali in import and export trade, with a cap 


UNITED STATES TIRE COMPANY 
Broadway at 58th Street, NEW YORK, N. Y. 







ordering or in filing orders for these products 





. between English-speaking and Spanish-speaking 
tal ranking as one of the greatest cities Of wountries. As it is imposible to find many such 
the world, Argentina must quicken the pulse t.¢nnical names in the ordinary dictionary, 
of all who are attracted by the new, the 
progressive, the resourceful, and the ambitious 
We have in the volume before us, to use the 
author's own designation, “ar 


this compilation should promote ease of com 
mercial intercourse and find favor with a large 
class of buyers and shippers here and abroad. 
Setween three and four thousand words and 
phrases are alphabetically listed 





account of the 


customs, characteristics, amusements, history 
and advancement of the Argentinians, and the 
development and resources of their country.”| HOW TO MAKE a WiRELEss Set. By Arthur 





It is a brightly-written and well-made vol Moore. Chicago Popu ar Mechanics 
ume enriched by charming views and iitus-| Company, 1911. 12mo.; 84 pp.; illus- @ We can tell you where to buy anything you want 
trations. trated. Price, 25 cents. @ Write us for the addresses of manufacturers 


Boys all over the country are dabbling in 
‘wireless,’ and many more will take up the 
hobby when they tind how easily a short-dis 
220 pp.; illustrated. tance outfit may be constructed. The instruc- 


This j tions here given are for the making of a set D | y ( U WANT 
us 8 t e ‘ e “ke s ‘ 

8 a little volume to fit the pocket,|tnat will transmit to a distance of four or 

containing some very good views of the coun five miles. 

tryside, coast scenery, and picturesque buildings. ; } 


in ANY line of business 

@ Novelties, Special Tools, Machinery, 
Equipments 

@ New Patent Labor Saving Devices 


MUNN & COMPANY, Ine. 
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North Devon witH West Somerset. By 
Beatrice and Gordon Home. New 
York: Frederick Warne & Co. 12mo.; 












‘he part of England with which it deals has; How To Live IN THE CounTrRY. By E. P. 
4n exceptional and distinctive beauty, as every- Powell. New York: Outing Publishing 
one knows. Such names as Covelly, lifracombe, Company, 1911. vo.; 300 pp.; illus- 















and Exmoor conjure up pictures of appealing trated. Price, $1.°. net. | 
quaintness, glimpses of rugged promontories| Mr. Powell is well k own as a prolific and! _ 
and far-flung bays lying in purplish light, and sympathetic writer on rural subjects. He} 
stretches of wild moor and wild-blown spaces. speaks from the fulness of an appreciative per 
We are now in the land of Lorna Doone and sonal experience, and in this instance tells us 
her “girt Jan Ridd.” The book is not a stereo-! how a large life may be lived on a small acre 
typed guide, although its large-scak maps slight} age tjoth the dweller in the country and 
nothing, but is almost like a gift-book in style|the city man who dreams of farm life may| 
and make-up—would, indeed, admirably serve| gain strength and breadth of outlook from the| 
that purpose—and is full of sympathetic de-; author's practical wisdom and inspiring de- | 
Seription and discriminating illustration. j scription. The work is primarily a guide to| 
Homesreap. The Households of a Mill choosing and making the most of a country | 
Town. By Margaret F. Byington. New home, The chapter entitled “Can we make 









A handy thing to Own a Good Saw 


have about the house ~ 

wrt oct A poor one is not ‘“good enough’’ for anybody. 
You want a saw that cuts quick and true and 
holds its sharp teeth edges——a 


Simonds Saw 








Vv ° : : : 1 se | ay?” shes 4 
tee, i weed y~e Bed the vit al re mg the a ind ys yt aa (Pronounced Si-monds) 
“ae = ais ene > t LA yarns Ww > encourages, ‘ : 
a a0. Svo.; 292 pp. Price, $1.50; s It’s made of tough, hard Simonds Steel, rolled and 
age, 20 cents. Tue Book or Roses. By Louis Durand. tempered by us especially so the teeth will hold their 


sharp, quick-cutting points against hard usage. 
Nearly 80 years’ experience is behind every 
Simonds Saw and our guaranty. 

Write for ‘‘The Carpenter’s Guide Book’’ 
FREE—and learn how to care for a saw. 


Homestead is a town. Homestead is also New York: John Lane Company, 1911. 
the mill which perpetuates the town. But} 8vo.; 101 pp. Price, $1 net; postage, 
Margaret Byington’s book is mainly of the! 8 cents. { 
bome life the mill town leads on the wages 
Which the mil) 
Working men, 





The rose is everybody's favorite, symbolical 


pays. It is a community of] of all the beauty and fragrance of life. Almost 










. representing an early Teuton-/any soil can be made to grow roses of : 

Celti a 2 : A : : any £ ses 0 one, sa — 
and ~-—lha ‘minigration and a later Slavic/kind or another. The various soils and thelr] SS GS, laa, ve i — ee 
oy... Japs the main interest of the sur-) preparation forms the theme of the first two| -~ = ages rancisee "py was eet 
"ey centers on “life at $1.65 a day.” We New New York Seattle WES 


chapters. The question of planting is argued, | 


are not so much | 





cass living ana = to a mad of middle-|and budding, sowing, and striking as methods | 
Mterature 4 nM Pramas reapeetability. Our|of propagation are examined with thorough-| 
the shapes give us either the prince OF!iness. Much space is given to describing the 
Widow's — Brewster's millions or the | varteties—wild, autumn-blooming, decorative, | 
With wives on i cal ne ees ween men'and climbing roses, The full-page plates will} 
wat “oem - families can allow Seeman | Gatight the heart of the flower lover, for they 
The adit cents per man for a day’s food.’seem almost to exhale the perfume of the 
fe on Trade and Commerce esti-' specimens they picture. , 
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‘A Comparison of the German and 
| American Navies 


Continued from page 


9%, and ours from 9 to 12 inches—all 
Krupp armor. The upper sides of all these 
ships are protected by plates averag 
jing 7 inches in thickness. But the Amer 
ican ships mount main batteries of mod 
ern 12-inch guns, against the greatly in 
ferior ll-inch weapon in the Teutons 
The eight Connecticuts” have each a 


45-caliber rifles, 


said, will send a 


broadside of four 12-inch 
shell 


carry 


have 
plates 


which, as we 
Germans 
40-caliber 
than 
every 


the 
ll-inch 


against 


through any 


while the latter's weap 


useless 6-inch 


lons are 

larmor at 
| the five 
{mounts four 40 
| fective at 
lin hes thick 

| The remaining Wittelsbachs” 
the older Americans are 

litt'e offensive value to be 


ider 


more 
And 
and three “Maines” 
aliber 12’s which are ef 
yards plates 8% 


8,000 yards! one of 


“Georgias” 
S000 


against 


and 
probably of too 


ten 
seriously con- 
a second line of offense 
that the old 9.4's 


would be absolute- 


1 exe ept for 
is, however 
Wittelsbachs” 


certain it 


of the 


ly useless at ranges where the 13’s of the 
“Alabamas,” “Kearsarges” and “Indi 
anas” could work fearful havoc with 
their 1,100-pound shells The superior 


speed of the German vessels might in- 
;}deed enable them to close in upon the 
Yankees, so as to give their guns a 


chance, but they 
ished before they 


would be fearfully pun- 


could 


nope 


to even mat- 
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| UNITEO STATES ~» GERMANY 
| BATTLESHIPS 
SHOWING 
| PENETRATION OF KRUPP ARMOR 


aT 
| 8000 YARDS 


| This diagram shows that the batteries of 
United States ships have far greater 
penetrative power than those of the 
German ships. 
ters up in that way 
| We hitherto 
the secondary because so great 
jis the skil! to which gun-pointers have 
j attained in recent years that it is doubt- 
ful if battleships would fight at ranges 
jat which the lighter guns wouid be great 
ly destructive. It is true that they could 


have taken no account of 


batteries; 


jeven at a distance inflict much harm on 
}the unarmored portions of the hull (fore 
pane aft) and upper works, but almost all 
the comp!ement of a modern battleship 


}are stationed behind armor; and further- 
the high trajectory of the 
and 6's makes it more difficult to hit with 
them than with the larger pieces 


more 8’s, 7’s 


Armored Cruisers. 


| When it comes to armored cruisers the 
i 

navies are more evenly matched. The 
splendid “Von der Tann” finds no coun- 


terpart on our list, more’s the pity; and 


even the “Bluecher” has some advant- 
ages over our “Montanas’’—as in the mat- 
ter of speed, for example But the rest 


of the Germans are a sorry lot, and our 
own “West Virginias” are much bet- 
ter As the three “Charlestons”— 
they are hardly worth mentioning, being 
utterly useless from an offensive point of 
view 

In the matter of torpedo-boat destroy- 
the Germans are much better off 
we are, They have ninety-six of 


not 
for 





ers, 


than 





for 


models of 


ranging from the 
latest tons and 34 knots 
| speed to old and slow (25-knot) craft of 
400 tons. We possess sixteen 400-tonners 
of 25 knots speed and twenty brand-new 
boats of 700 to 750 tons and upward of 
31 Knots speed. 

On the other hand, the American navy 
twenty-six submarines to the 
|German navy's eight; but this kind of 
jcraft is especially adapted to the 
work of coast defense, and therefore need 
not be taken into consideration to any 


these ready 


sea, 


620 


has some 


more 


great extent 
In fast protected cruisers and gun- 
boats the German navy has a consider- 


able superiority over our own; but how- 
useful former may be as scouts 
lfor the fleet they cannot have any actual 
value in battle Therefore we have left 
them out of our consideration of the 
relative strength of the two navies 
A summary of broadsides (for 
strategy points to the universal adoption 
of broadside firing in actions between 
fleets) of the various groups of battle- 


ever the 


in the 
show at a glance the immense superiority 
of the American ships in the ability to 
deal telling 

Herewith is given in graphic form a dia- 
gram showing the overwhelming super- 
iority of the American battle fleet in the 
matter of heavy guns; 68, or exactly half 
of the 12-inch rifles capable 
of successfully attacking at 8,000 yards 
the heaviest armor worn by the Germans 
other hand, not a single one of 
the Kaiser’s ships could at that distance 


Ships, as 


blows. 


total, being 


On the 


pierce the main belt of any of the Ameri- 
ans, and only 32 of the newest rifles 
(ll-inch, 45-caliber) would be effective 


against the Yankee topsides. 
In time of stress it is the armored ships 


that count, and the tables given above 
lemonstrate beyond peradventure of a 
doubt the present offensive superiority 
of the United States fleet. 


Germany is contemplating 
her newest dreadnoughts with 
of 12.2-inch caliber, but these undoubted 
will be more than 
compensated for by the new 14-inch rifles 
which are to be mounted in our “Texas” 
recently laid down. All this, how- 
ever, is beside the question, as our object 


equipping 
ordnance 


ly powerful .weapons 


class 


has been to demonstrate that at the mid- 
dle of the year 1911, the German navy, 
far from being a menace, is not by any 


means the equal, offensively, of the fleet 
that flies the Stars and Stripes 


Heart Diagnosis by Electricity 


(Continued from page 81.) 


| 
| 


modern | 


accompanying table, will | 
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the main circuit. This gives the various 
“derivations” or “leads”: (1) Right arm 
and left arm, (2) right arm and left foot, 
(3) left arm and left foot. The wire 
from the left foot always goes into the 
same main wire and the left electrode 
occupies the same position in the circuit | 
as the right arm does, otherwise an in- 
verted electrocardiogram will be obtained. 
It is necessary to attend to these details, 
because some diseased conditions 
an inverted electrocardiogram. From the 
switches the two main wires lead to the 





cause 


galvanometer In most instances when 
the patient is connected to the galvano- 
meter, there is a large permanent differ- 


ence of potential between the two parts | 
of the body (so-called body-current) 
where the electrodes are attached. This 
deflects the fiber far to one and 
must be compensated. A commutator is 
placed in the circuit which the 
purpose of connecting in and sending in} 
either direction around the main circuit | 
a current from a battery (reduced to suf- | 
ficient strength by a _ resistance ccil).| 
This is sent in the opposite direction to| 
the “body-current,” and serves to neu- 


side, 


serves 


Valuable Books 


The Scientific American 
Cyclopedia of Formulas 


Edited by ALBERT A. HOPKINS. Octayo, 1077 
pages. 15,000 Receipts. Cloth, $5.00; half moroceo, 
$6.50. ‘ 








@ This valuable work is a careful compilation of about 15,000 
selected f ormulas, covering nearly every branch of the useful 
arts anditdustries. Never before has such a large collection of 
valuable’ ormulas, useful to everyone, been haedta the public 
branch of industry will probably find in 
this volume much that is of practical use in their respective 
callings. Those in search of salable articles which can be manu. 
factured on a small scale, will find hundreds of most excellent 
suggestions. It should have a place in every laboratory, factory 
and home. 


Those engaged in any 








Handy Man’s Workshop 
and Laboratory 


Compiled and edited by A. RUSSELL BOND. 
467 paces, 370 illustrations. Price, $2.00, 


@ This is a comp lation of hundreds of valuable suggestions and 
ingenious idcas fur t! e mechanic ard those mechanically inclined, 
and tells how all kinds of jobs can be done with home-made 
tools and appliances. The suggestions are practical, ard the 
solutions to which they refer are of frequent occurrence. It may 
be regarded as the best collection of ideas of resourceful men 
published, and appeals to all those who find use for too's either 
in the home or wor “~~ k is fu'ly illustrated, in many 
om with working drawings, which show clearly how the 
work is done. 


12mo., 








Concrete Pottery and 
Garden Furniture 


By RALPH C. DAVISON. 


illustrations. Price, $1.50. 
@ This book describes in detail in a most practical manner the 
various methods of casting concrete for ornamental and useful 
It tells how to make all kinds of concrete vases, 


l6mo., 196 riges, 140 


purposes, 
ornamental flower pots, concrete s » concreie > 
concrete fences, etc. Full practical instructions are given for 


constructing and finishing the different kinds of molds, making the 
wire forms or frames, select‘ng and mixing the ingredier.'s, cover- 
ing the wire frames, modeling the cement mortar irto form, 
and casting and finishing the various objects. With the informa- 
“yn given in this book, any handy man or novice can make 
many useful and ornamental objects in cement for the adom- 
ment of the home or garden. The information on color work 
alone is worth many times the cost of the book. 


The Design and Con- 
struction of Induction 


Coils 


By A. FREDERICK COLLINS. Octavo, 295 pages, 
159 illustrations. Price, $3.00. 


@ This work gives in minute detai!s full practical directiozs for 
making eight ditferent sizes of coils, varying from a small one 
giving a one-half-inch spark to a large one giving twelve-inch 
sparks, The dimensions of each and every part down to the 
smallest screw are given, and the directions are written in lar- 
guage easily comprehended. Much of the matter in this book 
has never before been published as, for instance, the vacuum 
drying and impregnating processes, the making t 
mica condensers, the construction of interlocking _ reversing 
switches, the set of complete wiring diagrams, etc. illus- 
trations have all been made from onginal drawings, which were 
made especially for this work. 








Industrial Alcohol Its 
Manufacture and Uses 


By JOHN K. BRACHVOGEL, M.E. Octavo, 528 
pages, 107 illustrations. Price, $4.00. 


This is a practical treatise, based on Dr. Max Maercker’s 
“" Introduction to Distillation " as revised by Drs. Delbruck and 
Lange. It comprises raw materials, malting, u nnd 
yeast p f i di rectification and 
purification of alcohol, alcoholometry, the value and significance 
of a tax-free alcohol, methods of denaturing, its utilization for 
light, heat and power production, a statistical review and the 

nited States law. This is one of the most authoritative books 
issued on the subject and is based upon the researches 
writings of the most eminent of Germany's specialists in 
sciences of fermentation and dist‘llation. It covers the manufac- 
ture of alcohol from the raw material to the final rectihed and 
purified product, including chapters on denaturing, domestic and 
commercial utilization. 
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tralize the primary body potential, and MUNN & CoO Inc Publishers 
os “ 


to effect what is called “compensation of 
the zero-current.” 

For making phonocardiograms simul- 
taneously with electrocardiograms, the 
microphone is wired to a smaller galvano- 
meter. The wiring of the microphone is 
simple. It is connected with a dry bat- 
tery in a circuit with the primary of an 
induction coil. Wires from the secondary 
lead to the junction points of the wires 
from the galvanometer and 
coil. The constant battery current pass- 
| ing through the primary induces no cur- 
rent in the secondary. Changes, however, 
jin the strength of this primary current, 


{as the result of sound vibrations on the 


Incorporate = 38 


resistance | 
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t up induced 


microphone, s¢ 
these are recorded by | 


the secondary, an l | 
the galvanometer. | 

In healthy people the electrocardiogram | 
assumes, in the majority of instances, a 
certain typical form. The term “typical” 
or “sche? atic” is used 
mal,” since slight deviations from it may 
with normal hearts. 


instead of “nor- 


occur in people 
When any muscle is excited to contract, 
the active portion is always electrically 
negative to the part at rest This is true, | 
therefore, in the heart, and es 
changes show the course of excitation. | 
The curve for each heart period presents 
throughout three principal waves upward, 
indicating an electrical negativity of the 
pase of the heart with regard to the apex 
at three different instants in a single 
cardiac cycle. These elevations 
have been designated by Einthoven as 
p. R. and T. The curve presents, also, 
in many instances, two slight excursions 


three 


or waves downward, depressions, indicat- 
ing a negativity of the apex of the heart 
with regard to the base at two different 


currents in|constant than the light from certain fire- 


flies, though similar in appearance to the 
naked eye. Although the light from cul- 
tures in a liquid medium looked whiter 
to the eye, the spectrum was the same. 

The juminous fireflies had 
already been shown capable of again 
emitting light when moistened, after hav- 
ing been dried in a hydrogen vacuum— 
even after the lapse of from thirteen to 
eighteen months. It had also been found 
that the light was brighter when the 
tissue was moistened with hydrogen per- 
oxide solution. Similar results are now 
reported for dried cultures of Pseudo- 
Oxygen under pressure also rs 
stored the luminosity 

The general character of the light pro- 
duced by the firefly and by these bacteria 
is the same, but there is no reason to 
suppose that the process by which it is 
produced is the same in the two cases 
But it is probable that the luminosity is 
connected with oxidation in both organ- 
isms. 


tissue of 


monas. 





oNresee 












instants in each cardiac cycle. These two 
epressions, though less constantly pres- 
rs than the three elévations, have been The Current Supplement 
designated by Einthoven as Q and S. HE opening article of the current 
By the course and height of these} SUPPLEMENT, No. 1855. deals with the 
waves, as shown in the records, the phy-|Grand Trunk Transcontinental Canadian 
sician can tell by eye whether the heart | Railway.—Major George O. Squier’s paper 
undergoes -normal electrical changes or/on Multiplex Telephony and Telegraphy 
abnormal; in the latter instance an jg continued.—The heat-insulating effici- 
analysis of the abnormal appearances of ency of vacuum-jacketed bottles is dis- 
the record throws light upon the disease |¢yssed by A. A. Somerville-—Command 
of the heart-muscle which is present ant Renard’s paper on “What Constitutes 
The two accompanying illustrations will Superiority in Airships” is concluded.— 
give a clearer conception of the method of | Refore the Society of German Marine En- 
observation. The upper of the two dia-\gineers, the contributions of Goethe to 
electrocardiogram. The/scjence and industry are considered.— 
lower is a diagram, on an enlarged scale,| Jacques Boyer writes on the application 
of a section of the electrocardiogram, | of the Dussaud principle of illumination 
which will make plainer the changes in a|/¢, moving picture projection—The Ber- 
single cardiac cycle. Waves with the 
apex upward indicate that the base of 
the heart or the right ventric-e is nega- 
tive to the apex or left ventricle, and is 
therefore excited at that time. Waves 
with the apex downward have an opposite 
significance. Wave P is due to the ex- 
citation of the atrium (or auricle). Waves 
Q. R, 8 and 7 occur during the excitation 
yf the various portions of the ventricle. 
What this instrumental investigation 
signifies not only for the 
lisease, but also for diagnosing its pre- 
cise character, it is as yet too early ade- 
quately to judge. but many physiologists 
and physicians believe that it will prove 
to be a very valuable aid to the medical | 
profession. While the galvanometer, th+ | 
photographic recorder and the auxiliary 
instruments have in this country already | 


grams 1S an 


jlin correspondent of the Scientiru 
AMERICAN describes an apparatus for re- 
cording loss in weight.—The possibilities 
'of aeroplanes in naval warfare are dis- 
lcussed by a German naval officer.—TIllus- 
trated descriptions of automobile novel- 
ties are presented.—Ralph C. Davison 
writes on the enormous discharge of dy- 
namite rendered necessary in the con- 
struction of the new cut-off of the Dela- 
ware, Lackawanna and Western Rail- 
road near Andover, New  Jersey.—A 
good article on toxicology is contributed 
by Professor Levin, of the University of 
Berlin 


disce very of 


The Secret of the Maple 


T is probable that every observant per- 
furnished data of importance in « nec: | son who has visited a maple-grove in 
— with animals pie well as human|the early spring, while snow-banks are 
beings, the work in Europe has been far | vet lingering in sheltered hollows, and 
more extensive, as a larger number of|has seen pailful after pailful of sweet 
stations have been established. | sap drawn from the auger-holes in the 
trunks, has wondered what forces gov- 
ern the flow or the sap 

When the warm sun touches the tree- 
A rise of a few 


Light-producigg Bacteria and 


° ‘ tops the flow increases. 
Fireflies : ; 
FEW degrees in temperature often causes a 
"W years ago Prof. Molisch deter-| great increase of flow, if the rise passes 


4Amined that of all the light-producing the zero-point, on the Centigrade scale, 
bacteria Pseudomonas lucifera produced that is, the freezing-point of water. But 
the brighest light. F. Alexander McDer-| a considerable change of temperature in 
Mott presented before the Biological So-| which the fluctuations do not cross the 
clety of Washington the resuits of his| zero line causes no marked change in the 
own further experiments with this or-|fow of the sap. In the consideration of 
salism. A culture of these bacteria was these and other related facts, the con- 
s*nt fo Washington by Prof. Molisch, so/¢lusion has been reached that neither ex- 
Cat the form used was identical with | pansion of gas in the wood, nor expan- 
the original material. sion of water, nor expansion of the wood 
Mr, McDermott finds that the bacteria | itself, is the underlying of the 
will grow in gelatin or a liquid medium,| pressure which produces the flow, but 
doing better however in gelatin; in all|that this pressure arises from the effects 
cases it needs the presence of from 2.5|of temperature in altering the osmotic 


cause 





to 3 per cent of common salt, or certain | permeability of the pith-ray cells. 
other mineral. A culture will continue to 
sive off light actively for about a week, 
inoaé the maximum 48 hours after) A New Route Across Africa.—The Ger- 
Z ‘ation. The light is a soft green of | man Government is rapidly progressing 
erable intensity.” The following|with the railroad that is to connect 
ormula furnished the best culture me-| Daressalam with Tabora in German East 
dium: Peptone, 1 per cent, Asparagin, | Afri “a. A force of 10,000 laborers is at 
oe Magnesium chloride 0.5 per| work on the new road, of which 374 
me gm chloride 2.5 per cent, Gly-| miles have been constructed. According 
a) Der cent. to the Deutsch Ostafrikanische Zeitung 
Pp - greater concentration were | the ultimate extension of this road to 
bectenta avorable to the growth of the | Ujiji, on Lake Tanganyika, is practically 
that = and Mr. McDermott suggests|assured. As the Belgians have now de-| 
tive to organism is “apparently sensi-| cided to extend their upper Congo rail-| 
ply an ets. It is perhaps sim-}| way system to the west shore of Tangan- 
tie take ication, however, of the osmo-| yika, the time is not far distant when | 
The ole the minute cell. it will be possible to travel by rail, lake 
rom Pectrum of the light emitted runs|and river across Africa from Daressalam 
yellow-orange to indigo and is less,;to the mouth of the Congo. 
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“Wt ’s a pleasure to fix things 
oe up about the house — if 


the tools are sharp. 


Ask your dealer for Carborundum sharping stones. 
The most remarkable sharpening agent ever dis- 
If your dealer hasn’t them send direct. 
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No. 107-F Round combination stone for carpenters $1.00 
No. 108-F Oblong combination stone . . . . . . 1.25 
No. 108-F Oblong combination stone in aluminum box 2.75 
No. 191-F Scythe and grass hook stone eee a es : 
No. 114-F Sportsman’s pocket stone in soft leather case . pe : 
No. 149-F Pocket stone in cardboard case 55 ; 
THE CARBORUNDUM CO. Niagara Falls, N. Y. 
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HOW TO BUILD A 5 H.P. GAS ENGINE AT HOME 


In Scientific American Supplements, 1641 and 1642, E. F. Lake describes simply and 


thoroughly how a five horse power gas engine can be built at home. 








| 
Complete working | 
drawings are published, with exact dimensions of each part. @Price by mail for the two | 
Supplements, Twenty Cents. @ Order from your newsdealer or from 


MUNN & CO., Inc., PUBLISHERS, 361 BROADWAY, NEW YORK 
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DAMPPROOF — STAINPROOF — ATTRACTIVE 
FINISHES FOR CONCRETE AND BRICK 


Trus-Con Exterior Wall Finish, applied with a brush, makes walls better than new—has a beautital, uniform flat 


tone—is always clean because readily washed—has a dampproof, weather-resisting surface urd as 
flint— becomes an inseparable part of the concrete, sealing the pores and filling the hair cracks 

not peel or crack off like paints 

Trus-Con Exterior Wall Finish is a scienti‘ic preparation, especially compounde! for finishing 
and protecting concrete and masonry Furnished in a variety of many pleasing colors 

Write For Free Trus-Con Color Card. 


suggestions and name of nearest dealer 


TRUSSED CONCRETE STEEL COMPANY, 402 Trussed Concrete Bldg., Detroit, Mich. 


Tell us about your requirements, so we can give detailed 




















No-Rim-Cut Tires 


10% Oversize 
Six Months’ Sales, 220,000 


car it means 25 per cent more mileage. 








The Goodyear No-Rim-Cut tire, as most 


motorists know, has changed the whole Thousands have found that these two 


tire situation. The demand has become features together -— No-Rim-Cut and over 


overwhelming. It is six times as large as _size—cut tire bills in two. Yet these pat- 


two years ago. ented tires now cost no more than standard 


These tires cannot rim-cut. The 650,000 clincher tires. They fit any standard 





in use have proven rim. 

that. Our Tire Book —~ 
They are 10 per Bs based on 12 years of 

cent oversize. That ooD EAR tire making —is filled 

means 10 per cent with facts you should 


know. 
Ask us to mail it 


more air — more car- 


No-Rim-Cut Tires 


eapeerry. With or Without Non-Skid Treads 


rying 
With the average 
THE GOODYEAR TIRE & RUBBER COMPANY, First Street, AKRON, OHIO 


We Make All Sorts of Rubber Tires 
Main Canadian Office: Toronto, Ontario 











to you. 


Canadian Factory: Bowmanville, Ontario 
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* Unloading Bananas by Electricity.—| Death of G. Johnstone Stoney.—Dr, g 
Fruit steamers in New Orleans and Mo-! Johnstone Stoney died recently at ‘th 
bile are now being unloaded by means /|age of 85. He had been astronomical] : 
Switch Towe of electric conveyors. The conveyors are | oe 


of Ideal Tycrete 

| Blocks, built by 
the Lake Shore 
‘Sf Michigan 

ae : ~ Southern R. R. 
La Porte, Ina. 
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Tycrete Blocks are the 
20th Century Building Material 


switch tower is the type adopted by the Lake Shore System and 
built 1¢ 
we are constantly being e 


T his 
they have 
\l: 


l ycrete blocks are particularly adapted f 


of these switch towers at various points along their 


pine rect d 
1 the construction of switch 
ers, store houses, depots, culverts or bridges 


Phe IDEAL line 


by several railway svstems 


of concrete machinery is the standard adopted and 
ised 


Write for our catalog and further information. It will pay you to investigate. 


Ideal Concrete Machinery Co. 
510 S. Emerick St., So. Bend, ind 


London, Ontario, Canada 




















CONSERVATION 


The AUGUST Magazine Number of the SCIENTIFIC AMERICAN 
Issue of AUGUST 12th, 1911 


The next magazine number of the Scientific American, 
August 12th, 1911, will contain a series of articles by leading 
authorities, which will deal with this vital subject of the con- 


servation of our natural resources. 


Ex-Chief Forester the Hon. Gifford Pinchot, whose earnest 
hght for the preservation of the coal lands of Alaska has led to 
a favorable decision of the Land Office, which greatly strength- 
ened the cause of: conservation, will open the number with an 


article on the Conservation of our Forests. 


The Director and Chief Engineer of the Reclamation 
Service, F. H. Newell, will-write a general article on the past 
work and future plans of the Reclamation Service. 


The Director of the Bureau of Mines, Dr. Joseph A. Holmes, 
will show that. the waste of our supplies of coal is due not 
merely to careless and extravagant management in the mining of 
the coal, but also and very largely to methods in burning the fuel. 


Dr. David T. Day, of the United States Geological Survey, 
i} prove, in an article on the c jon of oil and gas, tha 
wus prove, in an article on the conservation of oil and gas, that, 
as with coal, so with oil and gas, it is possible to effect large 
economies by judicious management in the oil and natural gas 
fields and by the use of improved appliances in burning these 

fuels either for light or power purposes. 


Dr. Hugh M. Smith, Deputy Commissioner of Fisheries, will 
contribute an article on the Conservation of Fish, Oysters, etc., 
and Seals. Conservation is a word to which we are liable to 


give too restricted an application. 


in addition to the above articles, the August | 2th number will 
contain the usual Editorial, Aviation, and other Departments. 
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provided with vertical legs that enter the 
vessel. These legs support 
four feet which 
ted by cross bars carrying can- 
Bunches of 
placed pockets and hauled 
of the The loading of the 
veyor is performed from three decks, each 
deck filling every third bag. Each con- 
veyor has a capacity of twenty-five hun- 
dred bunches of bananas per hour 


hatches of the 
traveling 
are 


chains apart, 
connet 
bananas are 


out 


pockets 
in 


vessel 


vas 
these 


Avoiding Pole Lines in a Welsh Town. 
In order to avoid the use of poles in the 


streets of a town in Wales, it was de- 
cided to run the wires on brackets sup- 
ported on the sides of the buildings and 


the roofs. The brackets are made of angle 


iron and extend about six feet from their 
support. At first there was some hesita- 
tion on the part of owners about giving 
the right of way over and along their; 
bufldings, but this was overcome by pro- 
per precautions on the part of the com- 
pany The system has proved very suc- 
essful, and avoids crowding and dis- 
figuring the streets with poles 

Outdoor Ironing.—One of the most 


dreaded days of the household in summer 


time, is ironing day. Even though elec- 
tric flat irons are used, the heat may be- 


come almost unbearable owing to the fact 


that the work is invariably done indoors 
The Commonwealth Edison Company of 
Chicagé does not see why the ironing 


should not be done outdoors on the porch, 
or in some other convenient location. Ali 
that is needed is a sufficiently long con- 
ductor to conect the flat iron with a lamp 
socket in the house. This idea has been 
seized upon to provide a very attractive 


circular showing the advantages of out; 


door ironing and incidentally advertising | 


he use of electricity for this branch of | 
i 
the house work 


Electric Fans for the Sick.—According | 


to popular impression public service cor-| 


porations are organized robbers. It is al-| 
most impossible to combat this prevailing 
idea Recently however th Electric 

Supply Company of DeKalb, I1l., has dem- 
onstrated that it can perform a work of 
charity in which there is no personal 
gain whatsoever, except for creating a 
etter feeling on the part of the public 
toward it. The company has 1 | 
the physicians in the city that it wil 

furnish electric fans and power to oper- 
ate them without charge, to all patients 
who are unable to pay for such service 
and who, on the suggestion of the phy- 
sician would be materially benefited by 
the use of fans. This applies not only to 
such houses as are wired, but to others 
1s well, the company offering to install 
the necessary circuits, gratis 


New Lighting Apparatus.—A very eco- 
nomical method of producing light by 
means of small incandescent lamps was 
shown by M. Dussaud before the French 
Academy of Sciences He mounts 16 
smal! lamps with one-inch bulbs around 
the edge of a revolving disk, provided 
with a set of contacts so arranged that 
when the disk rotates each lamp receives 
current for a fraction of a second. It 
is well known that tungsten lamps have 
the property of lighting up very quickly 
when the current is applied. He uses 
a 10-volt lamp and it receives 20 volts, 
or much more than the normal current, 
but for a very. short.time. ° Much more 
light is thus given for the same amount 


current. Each lamp in turn passes 
when lighted before a fixed lens so as 
to project the rays, and as the lamps 


pass rapidly the light seems continuous. 
His main object is to provide a suitable 
light for lantern projections, and he 
claims to secure a light equal to an are 


lamp for a very small current such as 
a moderate-sized primary battery will 
give. Thus it can be used where there 


are no current mains at hand. It is well 
adapted to be used as a small searchlight 
upon fishing boats or to be carried by 
soldiers, and for army use the battery 
can be placed in a sack upon the shoul- 


\ders, together with an optical signaling 


outfit. Such an outfit can be used also 


|upon aeroplanes. 


con- 


sistant to the late Earl of Rosse in 1g4g 
| prefessor of natural philosophy j < 
| University, im ta 1852, ant aa 
tary of Queens University from 1857 until 
its dissolution in 1882. He wag known 
chiefly for his writings on astronomy, 


An Opera Glass Comet.—We have re. 
a communication from Prof, 
| Edward C. Pickering of Harvard College 
Observatory, in which he states that a 
comet has been discovered by Kiesg on 
| July 6th in R. A. 4 h. 51 m. 518 gs. Dee 
35 deg. 15 m. 2s. The comet can be seen 
|} with an opera glass, and at the time of 
its discovery was moving southwest and 
| had a visible tail. 


| ceived 


Color Photography.—A patent, 992,151 
has been issued to Rodolphe Berthon of 
Lyon, France, for a color photography 
apparatus which comprises an objective 
with a diaphragm therein having a tri- 
| chromatic screen, a sensitive surface and 
means interposed between the sensitive 
and the objective so that the 
the screen are separated by 
refraction at points in close proximity 
and | in a microscopic state on 
the sensitive. surface. 


surface 


1! 





yrojected 


| The ‘‘International Week”’’ of Upper 
| Air Observations.-—A circular from the 
headquarters of the International Com- 
mission on Scientific Aeronautics an- 
nounces that, owing to the fact that the 
attention of British as well as many 
| foreign meteorologists will be taken up 
{with the meeting of the British Associa- 
|tion during the early part of September, 
| the dates set for the “international week” 
}of. aerological observation throughont 
the world, in 1911, have been changed 
| from September 5-9 to September 11-16, 





A Meteorological Outpost in the South 
Atlantic.—An important addition to the 
| meteorological of the southern 
| hemisphere was made early this year in 
the establishment of a meteorological 
station of the first order in Fernando de 
Noronha, a little group of islands about 
194 miles northeast St Roque, 
on the Brazilian islands are 
used by Brazil colony, and 
contain upward thousand in- 
habitants. Darwin has described a visit 
here in the “Beagle,” and the “Challen- 
ger” also touched here. The station is 
under the charge of two German em 
ployees of the Brazilian telegraph serv 
and sends daily telegraphic reports 
Rio de Janeiro. 


reseau 


of Cape 
The 

penal 

two 


coast. 
a 


as 


of 


ice, 


to 


The Flight of Seeds.—it is popularly 


believed that winged seeds from trees 
travel to great distances on the wind, 
but the investigations of a British sel- 


entist, who has spent mggch time at Singa- 

| pore, indicate that witheea seeds have & 
| far range of flight than “have 
“powder” seeds and plumed seeds. The 
| Sreatest distance traveled by the winged 
|} seeds of a forest tree observed by this al- 
thority was 100 yards. Under the most 
favorable circumstances, he calculates, it 
|would take this plant just one hundred 
| years to spread three hundred yards, and 
1,500,000 years to spread from the Malay 
Peninsula to the Philippines, if a land 
connection existed. 


narrower 


Illumination with Neon Tubes. —M. Ch. 
Ed. Guillaume recently lectured before 
the Astronomical Society of - France 00 
the subject of neon light. Neon, one of) 
the rare gases of the atmosphere, is NOW’ 
obtained on a commercial scale *in the? 
process of making liquid air. In a vaetr; 
um tube it has several excellent qualities: 
as an illuminant. Owing to its extraorm 
dinarily feeble dielectric -cohesion’ the’ 
voltage required is relatively small. M 
Guillaume exhibited a tube six meters 
long, which’ was. illuminated with -a cur.” 
rent of 1,000 volts. A light of 1,320 
candle-pewer was produced, with am e© 
penditure of only 850 watts, or 0.64 watt 
per candle-power. The light, which is 
of a warm golden yellow, is described 
as being peculiarly pleasing. The le 
turer also described a process of remor 
ing from the tube traces of other ase 
especially nitrogen, the presence of which 
seriously diminishes the illuminating 
;power of the neon. tie 














